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tials, 50 

haloxyfop inhibition, pyruvate and a-ke- 
toglutarate dehydrogenase complexes, 

334 


hierarchical response, light harvesting chlo- 
rophyll-proteins, 357 

mesophyll chloroplasts, nonaqueous puri- 
fication, 427 

nucleoside diphosphatase and 5’-nucleoti- 
dase, 36 


pericarp cell walls, hydroxyproline-rich 
glycoprotein, 138 
primary root, temperature effect, spatial 
and temporal growth, 529 
root 
diagravitropism, 803 
nitrate uptake, membrane polypeptides, 
120 
root microsomes, instability of nitrate-in- 
sensitive proton transport, 598 
root plasmalemmma, low magnesium- 
ATPase latency, phase partitioning, 
491 
root protoplasts, salinity, intracellular cal- 
cium, 351 
seedling 
growth, applied voltage effects, 874 
indole-3-acetyl-myo-inositol transport, 
gravity effects, 751 
Corolla, petunia, photosynthetic activities, 
666 
Cotton 
abscission with age, abscisic acid and in- 
doleacetic acid changes, 629 
ethylene production, fleahoppers, micro- 
organisms, 280 
ontogeny and reproductive growth, 274 
response to atmospheric carbon dioxide 
enrichment, 5 
saline concentrations of potassium and so- 
dium, isoosmotic regulation of, 911 
Cotyledons 
cucumber, ethylene-induced peroxidases 
during senescence, 609 
pine, carbon dioxide fixation in, 675 
soybean, cyanide-resistant respiration, 655 
Cowpea, nucleoside diphosphatase and 5’- 
nucleotidase, 36 


C, plants 
Flaveria brownii, photosynthesis, 867 
Flaveria pringlei and Flaveria brownii, en- 
zymatic and photosynthetic character- 
istics, 484 
Crassula argentea, role of magnesium in 
binding of substrate, phosphoenolpy- 
ruvate carboxylase, 443 
Crassulacean acid metabolism, transport of 
phosphoenolpyruvate, chloroplasts, 
Mesembryanthemum crystallinum, 64 
Cryopreservation, freezing of water, dormant 
vegetative apple buds, 20! 
Cucumber 
chloroplast biogenesis 60, 89 
cotyledons, ethylene-induced peroxidases 
during senescence, 609 
effect of restricted root growth, carbohy- 
drate metabolism, whole plant 
growth, 409 
seedling, photophysiology, 264 
tetrapyrrole accumulation, acifluorfen- 
methyl and, 632 
Cucumis sativus (see Cucumber) 
Cucurbitaceae, leaf tissues, stachyose synthe- 
sis, 588 
Cucurbita pepo (see Pumpkin) 
Cyanide, respiration resistant to, soybean cot- 
yledons, 655 
Cyanobacterium 
carbon dioxide and bicarbonate, simulta- 
neous transport, 551 
fresh water, salt stress, 767 
oxygen diffusion, boron protection for, 785 
Cysteine endoproteases, gibberellic acid-in- 
duced, purification, barley aleurone 
layers, 95 
Cytokinins 
growth and, pilger, 555 
secretion by Frankia, 15 
Cytoplasm, plasmalemma redox activity, H* 
extrusion, Elodea densa, 25, 30 
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Dansyl, polyamines, high performance liquid 
chromatography, 519 
Dark 
-grown seedlings of Sorghum bicolor, prop- 
erties, 5-enolpyruvylshikimate-3- 
phosphate synthase, 232 
respiration, photosynthesis, wheat leaf, 155 
Daucus carota (see Carrot) 

Defense genes, glutathione activation, Colle- 
totrichum lindemuthianum, 206 
3-Deoxy-D-arabino-heptulosonate 7-phos- 

phate synthase, glyphosphate effects, 
potato, 891 
Deoxyribonucleic acid 
chromosomal location of genes, 8-glucan 
4-glucanohydrolases, barley, 300 
morphogenesis and auxin sensitivity, 
transgenic tobacco, 479 
RNA levels and, bundle sheath and meso- 
phyll cells, pearl millet, 307 
Diagravitropism, corn roots, 803 
Dielectrophoresis, effects of lanthanide ion, 
barley protoplasts, 389 
Dihydroxyacetone phosphate reducatses, dif- 
ferential inhibition and activation, 
spinach, 379 
Divinyl protochlorophyllide, chloroplast bio- 
genesis 60, barley and cucumber, 89 
Dolichol-phosphate glycosyltransferases, gly- 
coprotein synthesis, maize endosperm 
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cells, 420 
Dunaliella salina (see Algae) 


Eichhornia crassipes (see Water hyacinth) 

Electrofusion, effects of lanthanide ion, bar- 
ley protoplasts, 389 

Elodea densa, plasmalemma redox activity, 
H* extrusion, 25, 30 

Endosperm 

corn, glycoprotein synthesis, 420 

lettuce, mannanase production, ABA ef- 

fects, 660 

5-Enolpyruvylshikimate-3-phsophate, purifi- 
cation and properties, dark-grown 
seedlings, Sorghum bicolor, 232 

Environmental stress, salinity tolerance and, 


547 
Epidermis, immunocytolocalization, ferre- 
doxin glutmate synthase, tomato, 255 
Ethanol, stems of trees, 693 
Ethylene 
biosynthesis and polyamine interrelation- 
ship, fruit development and ripening, 
avocado, 463 
-induced gene expression, carnation petals, 
498 
kinetin and, lettuce seed germination, 847 
peroxidases induced by, cucumber cotyle- 
dons, 609 
production 
fleahoppers, cotton, 280 
sunflower cell suspensions, 510 
respiration and protein synthesis with, pear 
fruit cells, 571 
Evernia prunastri, dansy| derivatives of poly- 
amines, high performance liquid chro- 
matography, 519 
Extensin 
hydroxyproline-rich glycoprotein, maize 
pericarp cell walls, 138 
monomeric precursors, enzymic cross- 
linkage, tomato, 616 


F 


Fatty acids 
synthesis, pea root, 134 
temperature and, Brassica napus leaves, 
904 


Fern 
gametophyte, apical cells, electric and ionic 
gradients, 69 
paraquat-tolerants mutants of, 651 
water (see Water fern) 
Ferredoxin, glutamate synthase, immunocy- 
tolocalization, tomato, 255 
Ferricyanide, -induced potential depolariza- 
tion, plasmalemma redox activity, 
Elodea densa, 25, 30 
Flaveria brownii, photosynthesis, 867 
Flaveria pringlei, Flaveria brownii and, en- 
zymatic and photosynthetic character- 
istics, 484 
Fleahoppers, microorganisms, ethylene pro- 
duction, cotton, 280 
Frankia, cytokinin secretion, 15 
Free radicals, superoxide, glyoxysomes, wa- 
termelon, | 
Freezing 
injury, calcium and, onion, 622 
tolerance in alfalfa, abscisic acid-regulated 
gene expression, 468 
water, cryopreservation, dormant vegeta- 
tive apple buds, 201 
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Fructose 2,6-bisphosphate, regulation of di- 
hydroxyacetone phosphate reduc- 
tases, spinach leaf, 379 

Fruit 

development and ripening, polyamine and 
ethylene biosynthesis, avocado, 463 

enzymatically active cell wall, uronic acid 
produces released from, 592 

tomato, sink metabolism, 727, 731 

Fungal infection, antifungal hydrolases in pea 
tissues, 325 

Fusicoccin 

plasmalemma redox activity, H* extrusion, 
30 


-stimulated proton extrusion, pH, pea in- 
ternode cells, 211 


G 


Gametophyte, fern, apical cells, electric and 
ionic gradients, 69 
Gas, flux, barley root excision and, 794 
Genes 
ethylene-induced expression, carnation 
petals, 498 
expression, soybean vegetative storage pro- 
tein structure, 250 
Gibberellic acid 
altered growth response, gravistimulation, 
oat pulvini, 130 
-induced cysteine endoproteases, purifica- 
tion, barley aleurone layers, 95 
Gibberellins, endogenous, elongating shoots 
of Salix, 781 
Gladiolus gandavensis, sperm isolation, pol- 
len tubes, 642 
B-1,3-Glucanases, antifungal hydrolases in 
pea tissues, 325 
8-Glucan 4-glucanohydrolases, chromo- 
somal location of genes, barley, 300 
Glucose 
glycoprotein processing and inhibitors, 291 
transport, gravity effects, corn seedlings, 
751 
Glutamate synthase 
ferredoxin, immunocytolocalization, to- 
mato, 255 
mutants of Arabidopsis thaliana, ammonia 
assimilation, 148 
Glutathione, activation of defense genes, Col- 
letotrichum lindemuthianum, 206 
Glycine max (see Soybean) 
Glycoproteins 
hydroxyproline-rich, maize pericarp cell 
walls, 138 
processing and processing inhibitors, 291 
synthesis, maize endosperm cells, 420 
Glyphosphate, 3-deoxy-D-arabino-heptulo- 
sonate 7-phosphate synthase and, po- 
tato, 891 
Golgi membranes, soybean, formation, 
UDP-xylose and xyloglucan, 341 
Gossypium hirsutum (see Cotton) 
Gravistimulation, altered growth response, 
exogenous hormones, oat, 130 
Growth response, mineral supply effects, pil- 
ger, 555 
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Habituation, soybean cultures, 809 

Halocysts, peat moss, air-seeding hypothesis, 
577 

Haloxyfop, inhibition of pyruvate and a-ke- 
toglutarate dehydrogenase complexes, 
corn and soybean, 334 
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H*-ATPase, plasma membrane from mung 
bean roots, essential arginyl residues, 
126 

Heat, dissipation of excess light energy, zea- 
xanthin, Nerium oleander, 17 

Helianthus tuberosus, polyamine conjuga- 
tion, enzyme mediated, 757 

Herbicides 

haloxyfop inhibition, pyruvate and a-ke- 
toglutarate dehydrogenase complexes, 
corn and soybean, 334 
triazine-resistant and -susceptible biotypes, 

Senecio vulgaris, 183 

Histogram, frequency distribution, 797 

Hordeum vulgare (see Barley) 

Hormones, exogenous, altered responsive- 
ness, oat, 130 

Hyacinth, water (see Water hyacinth) 

Hydrogen, photoproduction, automated 
screening of, individual algal colonies, 
603 

Hydrolases, antifungal, pea tissue, 325 

Hydroxyproline, -rich glycoprotein, maize 
pericarp cell walls, 138 


IAA (see Indoleacetic acid) 
Indoleacetic acid 
changes, abscission with age, cotton, 629 
-stimulated proton extrusion, pH, pea in- 
ternode cells, 211 
Indole-3-acetyl-myo-inositol, transport, grav- 
ity effects, corn seedlings, 751 
Inositol, -containing lipids, suspension-cul- 
tured tomato cells, 217 
Intercellular communication, 791 
Ions, homeostasis, spinach chloroplasts, 822, 
828 
Iron 
-efficiency reactions, phloem iron, castor 
oil, 167 
transport, oat roots, 680 
Isoprenoid, synthesis, manganese influence 
on, 841 


K 


Kalanchoé blossfeldiana, stimulation of 
CAM photosynthesis, nitrogen-defi- 
cient conditions, 454 

a-Ketoglutarate dehydrogenase complexes, 
pyruvate and, haloxyfop inhibition, 
corn and soybean, 334 

Kidney bean, leaves, polar lipids and fatty 
acids, ozone and PAN nitrate effects, 
638 

Kinetin, ethylene and, lettuce seed germina- 
tion, 847 
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Lactuca sativa (see Lettuce) 

Lanthanide ion, effects on surface charges 
and dielectrophoresis, electrofusion, 
barley protoplasts, 389 


Alocasia macrorrhiza, 818 
Arabidopsis thaliana, bound ribulose bis- 
phosphate, correlation with rubisco, 
244 
barley 
relation of anatomy to water movement, 
853 
senescing, amino peptidases in, 894 
beet, calculation of sucrose synthesis rates, 
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Brassica napus, temperature and fatty acid 
effects, 904 
coleus, vein loading patterns, 179 
cotton, ontogeny and reproductive growth, 
274 
cucurbitaceae, stachyose synthesis, 588 
morning glory and kidney bean, polar lip- 
ids and fatty acids, ozone and PAN 
effects, 638 
oat 
mitochondrial activity, 705 
proteases, subcellular localization, 536 
pea, vein loading patterns, 179 
spinach, regulation, dihydroxyacetone 
phosphate reductases, 379 
tobacco, nitrate reductase activity, 258 
Leaflet, tomato, abscisic acid-deficient grafts, 
phenotype, 190 
Leghemoglobin, regulation of oxygen con- 
centration, soybean nodules, 296 
Lemna minor, amino acid metabolism, 447 
Lettuce 
endosperm mannanase, ABA and, 660 
seed, germination, kinetin and ethylene in, 
847 
Lichen, dansyl derivatives of polyamines, 
high performance liquid chromatog- 
raphy, 519 
Light 
blue, stomatal responses, Paphiopedilum 
harrisianum and Commelina com- 
munis, 226 
electric and ionic gradients, apical cell, fern 
gametophyte, 69 
heat dissipation of excess energy, zeaxan- 
thin, Nerium oleander, 17 
modification of sulfhydryl groups, phyto- 
chrome, rye and oat, 195 
Light harvesting chlorophyll-proteins, hier- 
archical response, maize mutant, 357 
Lipids, inositol-containing, suspension-cul- 
tured tomato cells, 217 
Lycopersicon chmielewskii (see Tomato) 
Lycopersicon esculentum (see Tomato) 


M 
Magnesium 
low, ATPase latency, corn root plasma- 
lemma, 491 
role in binding of substrate and effectors, 
phosphoenolpyruvate carboxylase, 
CAM plant, 443 
Maize (see Corn) 
Malate, transport, pea and potato mitochon- 
dria, 109 


N-Malonyl-1-aminocyclopanecarboxylic 
acid, ethylene production, sunflower 
cell suspensions, 510 

Manganese, deficiency and toxicity, isopren- 
oid synthesis, 841 

Mannanase, production, ABA effects, let- 
tuce, 660 

Mannose, glycoprotein processing and inhib- 
itors, 291 

Marcoalgae, photosynthetic carbon assimi- 
lation methods, 686 

Medicago sativa (see Alfalfa) 

Melilotus alba (see Sweetclover) 

Membranes, polypeptides, nitrate uptake, 
corn roots, 120 

Membrane vesicles, Atriplex nummularia, 
Na*/H* antiporter, 104 

Mi h crystallinum, transport 
of phosphoenolpyruvate, chloroplasts, 
64 
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Mesophyll cells 
immunocytolocalization, ferredoxin glu- 
tamate synthase, tomato, 255 
pearl millet, DNA and RNA levels, 307 
Microorganisms, ethylene production, cot- 
ton, 280 
Microsomes, corn root, instability of nitrate- 
insensitive proton transport, 598 
Millet, bundle sheath and mesophyll cells, 
DNA and RNA levels, 307 
Minerals 
growth response of pilger and, 555 
ion homeostasis and, spinach chloroplasts, 
822, 828 
Mitochondria 
pea and potato, oxaloacetate adn malate 
transport, 109 
soybean submitochondrial particles, ATP- 
ase activity, 384 
Molybdenum, -containing complex, stress 
and activity, winter wheat seeds, 533 
Monovinyl protochlorophyllide, chloroplast 
biogenesis 60, barley and cucumber, 
89 
Morning glory, leaves, polar lipids and fatty 
acids, ozone and PAN effects, 638 
Mung bean, essential arginyl residues, plasma 
membrane H*-ATPase, 126 
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NADP*-isocitrate dehydrogenase, i 
chickpea pod walls, 741 
Na*/H* antiporter, Atriplex root membrane 
vesicles, 104 
Nerium oleander, heat dissipation of excess 
light energy, zeaxanthin, 17 
Nicotiana sylvestris (see Tobacco) 
Nicotiana tabacum (see Tobacco) 
Nitrate 
accelerated net uptake, corn, 162 
correlated induction of uptake, membrane 
polypeptides, corn roots, 120 
reduction, electron/proton efflux, dwarf 
bean, 269 
sodium-stimulated uptake, Amaranthus 
tricolor, 223 
Nitrate reductase 
activity in expanding leaves, tobacco, 258 
plasmalemma redox activity, Thalassio- 
sira, 143 
Nitrogen 
ammonium assimilation in algae, ribulose 
bisphosphate limitation, carbon fixa- 
tion, 395 
deficiency, photosynthesis, wheat seedling, 
46 


-deficient conditions, CAM pho’ 
thesis, Kalanchoé blossfeldiana, 454 
effect of nutrition, endosperm protein syn- 
thesis, barley, 523 
Nitrous oxide, transport, sodium chloride 
stress and, barley seedlings, 878 
Nodules, soybean, regulation, oxygen con- 
centration, 296 
Nuclear magnetic resonance spectroscopy. 
phosphorus and carbon metabolites, 
halotolerant alga, 320 
Nucleoside diphosphatase 
5’-nucleotidase activities, soybean root 
nodules, 36 
purification and characterization, soybean 
root nodules, «1 
Nutrients, absorption, barley root excision 
and, 794 


oO 


Oat 
chloroplast development in leaves, photo- 
synthate partitioning, 458 
exogenous hormones, altered responsive- 
ness, 130 
leaf, proteases, subcellular localization, 536 
leaf and protoplast, mitochondrial activity, 
705 
phytochrome, modification, sulfhydry! 
groups, 195 
root, siderophore iron transport by, 680 
seed globulins, molecular characterization, 
698 
Oligosaccharides, glycoprotein processing 
and inhibitors, 291 
Onion, freeze-thaw stress, perturbation of 
membrane-associated calcium by, 622 
Organic acids, nitrate reduction, electron/ 
proton efflux, dwarf bean, 269 
Overwintering, thylakoids and, periwinkle, 
721 
Oxaloacetate, malate transport and, pea and 
potato mitochondria, 109 
2-Oxobutyrate, amino acid metabolism, 
Lemna minor, 447 
Oxygen 
diffusion, boron protection, cyanobacter- 
ium, 785 
regulation of concentration, soybean nod- 
ules, 296 
subambient conditions, CO, enrichment, 
wheat, 346 
Ozone, injury to polar lipids and fatty acids, 
morning giory and kidney bean leaves, 
638 


PAN (see Peroxtacetyl nitrate) 
Paphiopedilum harrisianum, stomatal re- 
sponses to blue light, 226 
Paraquat, mutants tolerant of, fern, 651 
Pathogenesis, -related proteins, tomato, 58 
Pea 
antifungal hydrolases, 325 
apoplast, localization of a-amylase, 799 
inhibition of phytochrome synthesis, 4- 
amino-5-fluoropentanoic acid, 8 
internode cells, intracellular pH, proton 
extrusion, 211 
mitochondria, oxaloacetate and malate 
transport, 109 
outer envelope protein kinase, purification 
of, 898 
root, fatty acid synthesis, 134 
vein loading patterns, 179 
Peanut, saline concentrations of potassium 
and sodium, isoosmotic regulation of, 
911 
Pear, fruit cells, respiration and protein syn- 
thesis, ethylene and modified atmos- 
phere effects, 571 
Pearl millet, root, carbohydrate responsive 
proteins, 566 
Peat moss, hyalocysts, air-seeding hypothesis, 
577 
Pennisetum americanum (see Pear! millet) 
Periwinkle, overwintering, thylakoids, 72! 
Peroxidase 
ethylene-induced, cucumber cotyledons, 
609 


extensin, enzymic cross-linkage, tomato, 
616 
Peroxisomes, superoxide free radicals, glyox- 
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ysomes, watermelon, | 

Peroxtacetyl nitrate, injury to polar lipids and 
fatty acids, morning glory and kidney 
bean leaves, 638 

Petals, carnation, ethylene-induced gene 
expression, 498 


Petunia hybrida (see Petunia) 
pH 
intracellular, proton extrusion, pea inter- 
node cells, 211 
plasmalemma redox activity, H* extrusion, 
Elodea densa, 25, 30 
Pharbitis nil (see Morning glory) 
Phaseolus vulgaris (see Bean) 
Phloem, unloading, sugar uptake and, to- 
mato, 731 
Phosphate, excretion, tomato plants and 
cells, 711, 716 
Phosphoenolpyruvate, transport by chloro- 
plasts, Mesemb h crystal. 


linum, 64 
Phosphoenolpyruvate carboxylase, role of 
magnesium in binding of substrate, 
effectors, CAM plant, 443 
metabolite in halotolerant alga, 
3'P and '°C-NMR studies, 320 
Photophysiology, cucumber seedlings, 264 
Photosynthate, partitioning, chloroplast de- 
velopment, oat leaves, 458 
thesis 
, nitrogen-deficient iti Ka- 
lanchoé blossfeldiana, 454 
carbon assimilation, macroalgae, 686 
dark respiration, wheat leaf, 155 
Flaveria brownii, 867 
gas exchange analysis, Alocasia macror- 
rhiza, 818 
——_ and reproductive growth, cotton, 
regulation of, nitrogen deficiency, wheat 
seedling, 46 
Photosystem II 
chlorophyll 8-deficient mutant of maize, 
compensatory alterations, 365 
reaction center, spinach, 303 
toxic effects of copper, spinach chloro- 
plasts, 116 
Phycomyces blakesleeanus, transpiration in 
sporangiophores, pressure probe tech- 
nique, 11 
Phytochrome 


content, photophysiology, cucumber seed- 
lings, 264 


Pine, cotyledons, carbon dioxide fixation in, 
675 
Pinus radiata (see Pine) 
Pisum sativa (see Pea) 
Plantago major (see Pilger) 
Plasmalemma 
corn root, low magnesium-ATPase la- 
tency, phase partitioning, 491 
redox activity 
H* extrusion, Elodea densa, 25, 30 
Thalassiosira, 143 
Plasma membrane 
electron/proton efflux, nitrate reduction, 
dwarf bean, 269 
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H*-ATPase, essential arginyl residues, 
mung bean, 126 

polyamine effects, potassium uptake and 
proton extrusion, maize, 176 

polypeptides, nitrate uptake, corn roots, 
120 


Pod, chickpea, NADP*-isocitrate dehydro- 
genase from, 741 
Pollen tube, flowering plants, sperm isolation 
during fertilization, 642 
Polyamines 
effects on potassium uptake and proton 
extrusion, maize, 176 
conjugation, enzyme mediated, 757 
dansyl, high performance liquid chroma- 
tography, 519 
ethylene biosynthesis and, fruit develop- 
ment and ripening, avocado, 463 
transport and subcellular localization, car- 
rot protoplasts and vacuoles, 514 
Polypeptides, membrane, nitrate uptake, 
corn roots, 120 
Populus deltoides, stem, alcohol dehydrogen- 
ase and ethanol in, 693 
Potassium 
nitrate. reductase activity, expanding 
leaves, tobacco, 258 
saline concentrations of, isoosmotic regu- 
lation, cotton and peanut, 911 
uptake and proton extrusion, polyamine 
effects, maize, 176 
Potato 
3-deoxy-D-arabino-heptulosonate 7-phos- 
phate synthase, glyphosphate effects, 
891 
mitochondria, oxaloacetate and malate 
transport, 109 
Pressure probe, technique to study transpi- 
ration, Phycomyces sporangiophores, 
11 
Proteases, subcellular localization, develop- 
ing oat leaves, 536 
Protein 
carbohydrate responseve, pearl millet root, 
566 
endosperm synthesis, nitrogen nutrition, 
barley, 523 
pathogenesis-related, tomato, 58 
phosphorylation, ribosomal, adaptive po- 
tential of wheat and, 562 
synthesis 
during natural and precocious seed mat- 
uration, soybean, 474 
ethylene and modified atmosphere ef- 
fects, pear, 571 
vegetative storage, gene expression, soy- 
bean, 250 
Proteinase, activity of P-69 in tomato, 58 
Protein kinase, outer envelope, purification 
of, pea, 898 
Protons 
ATPase activity, soybean submitochon- 
drial particles, 384 
efflux, nitrate reduction, dwarf bean, 269 
extrusion 
intracellular pH, pea internode cells, 211 
plasmalemma redox activity, Elodea 
densa, 25, 30 
polyamine effects, maize, 176 
high electrogenic pumping activity, low 
magnesium-ATPase latency, corn 
root plasmalemma, 491 
nitrate-insensitive transport, corn root mi- 
crosomes, 598 
Protoplasts 
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barley, effects of lanthanide ion, electrofu- 
sion, 389 

carrot, polyamine transport, subcellular lo- 
calization, 514 

Catharanthus roseus, characterization, al- 
kaloid uptake, 402 

corn root, salinity, intracellular calcium, 
351 


oat, mitochondrial activity, 705 
Pulvini, oat, altered growth response, exoge- 
nous hormones, 130 
Pumpkin, thylakoid membrane, chilling in 
light effects, 762 
Putrescine 
dansyl, high performance liquid chroma- 
tography, 519 
effects on potassium uptake and proton 
extrusion, maize, 176 
Pyrus communis (see Pear) 
Pyruvate 
a-ketoglutarate dehydrogenase complexes 
and, haloxyfop inhibition, corn and 
soybean, 334 
nonaqueous purification, maize mesophyll 
chloroplasts, 427 


R 
Radish 
response to atmospheric carbon dioxide 
enrichment, 5 
seedling roots, lateral root formation, 414 
Raphanus sativa (see Radish) 
Respiration 
cyanide-resistant, soybean cotyledons, 655 
dark, photosynthesis, wheat leaf, 155 
ethylene and modified atmosphere effects, 
pear fruit cells, 571 
mitochondria, leaves and protoplasts, oat, 
705 
Rhododendrom macgregoriae, sperm isola- 
tion, pollen tubes, 642 
Ribonucleic acid 
amatoxin-resistant lines, isolation of, Chla- 
mydomonas reinhardtii, 286 
bundle sheath and mesophyll cells, pearl 
millett, 307 
messenger, thiol protease gene, tomato, 
431 


Ribosomes, wheat, adaptive potential, 562 
Ribulose-1,5-bisphosphate carboxylase, ac- 
tivity, regulation by activase system, 
spinach, 558 
Ribulose 1,5-bisphosphate carboxylase/oxy- 
genase, regulation of photosynthesis, 
nitrogen deficiency, wheat seedling, 46 
Ribulose bisphosphate, limitation of photo- 
synthetic carbon fixation, ammonium 
assimilation, algae, 395 
Ribulose bisphosphate carboxylase, inactive, 
correlation with protein-bound ribu- 
lose bisphosphate, Arabidopsis thal- 
iana, 244 
Ribulosebisphosphate carboxylase/oxygen- 
ase, activation, cloned rubisco acti- 
vase, spinach, 917 
Ricinus communis (see Castor oil) 
Ripening 
avocado fruit, polyamine and ethylene bio- 
synthesis, 463 
tomato, abundance, major chloroplast 
polypeptides, 239 
Root 
Atriplex nummularia, Na*/H* antiporter, 
104 
barley, excision, nutrient absorption and 
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inhibition of synthesis, 4-amino-5-fluoro- 
penatnoic acid, 8 
rye and oat, modification, sulfhydryl : 
groups, 195 
Pilger, growth response, mineral supply ef- 
fects, 555 
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gas fluxes, 794 
corn 

accelerated net nitrate uptake, 162 

diagravitropism, 803 

growth, low water potentials, 50 

microsomes, instability of nitrate-insen- 
sitive proton transport, 598 

nitrate uptake, membrane polypeptides, 
120 

— ine effects, potassium uptake, 


temperature effect, spatial and temporal 
growth, 529 
corn plasmalemma, low magnesium-ATP- 
ase latency, phase partitioning, 491 
corn protoplasts, salinity, intracellular cal- 
cium, 351 
cucumber, restricted growth, carbohydrate 
metabolism, 409 
mung bean, arginyl residues, plasma mem- 
brane H*-ATPase, 126 
oat, siderophore iron transport by, 680 
pea, fatty acid synthesis, 134 
pearl millet, carbohydrate responsive pro- 
teins, 566 
radish seedling, lateral root formation, 414 
soybean 
nucleoside diphospatase, 5’-nucleoti- 
dase activities, 36 
purification, nucleoside ciphosphatase, 
41 


tomato, abscisic acid-deficient grafts, phe- 
notype, 190 
Rubisco activase cDNA clone, activation of 
ribulosebisphosphate carboxylase/ox- 
ygenase, spinach, 917 
Rubisco (see Ribulose bisphosphate carbox- 


ylase) 
Rye, phytochrome, modification, sulfhydryl 
groups, 195 


Salinity, affect on intracellular calcium, corn 
root protoplasts, 351 

Salix dasycaldos, elongating shoots, endoge- 
nous gibberellins, 781 

Salix viminalis, elongating shoots, endoge- 
nous gibberellins, 781 : 


ion homeostasis and, spinach chloroplasts, 
822, 828 
lacking in tobacco mutant, 806 
stress response 
lettuce seed germination, 847 
mechanism in plants, 547 
Synechococcus, 767 
Scenedesmus obliquus, induction of inor- 
ganic carbon accumulation, 437 
Secale cereale (see Rye) 
Seed 
lettuce, germination; kinetin and ethylene 
in, 847 
oat, molecular characterization, 698 
protein, natural and precocious matura- 
tion, protein synthesis, 474 
winter wheat, stress and activity, molyb- 
denum-containing complex, 533 
Seedling 
barley, sodium chloride stress, nitrous ox- 
ide transport and, 878 
corn 
growth, applied voltage effects, 874 
indole-3-acetyl-myo-inositol transport, 
gravity effects, 751 
radish, lateral root formation, 414 


SUBJECT INDEX 


Sorghum bicolor, properties, 5-enolpyru- 
synthase, 
—_ nitrogen deficiency, photosynthesis, 
Senecio vulgaris, triazine-resistant and -sus- 
ceptible biotypes, 183 
Senescence 
ethylene-induced gene expression, carna- 
tion petals, 498 
subcellular localization of proteases, devel- 
oping oat leaves, 536 
Sodium 
saline concentrations of, isoosmotic 
lation, cotton and peanut, 911 
-stimulated nitrate uptake, Amaranthus tri- 
color, 223 

Sodium chloride, stress, nitrous oxide trans- 
port and, barley seedling, 878 

Sodium ions, intracellular concentration, 
halotolerant alga, 813 

Solanum tuberosum (see Potato) 

Sorghum bicolor, purification and properties, 
5-enolpyruvylshikimate-3-phosphate 
synthase, 232 

Soybean 

callus, transformation by DNA-coated 
gold particles, 671 

cotyledons, cyanide-resistant respiration, 
655 

culture, habituation, 809 

Golgi membranes, formation, UDP-xylose 
and xyloglucan, 341 

haloxyfop inhibition, pyruvate and a-ke- 
toglutarate dehydrogenase complexes, 
334 


natural and precocious seed maturation, 
protein synthesis, 474 
nodules, regulation, oxygen concentration, 
296 
response to atmospheric carbon dioxide 
enrichment, 5 
root nodules 
nucleoside diphosphatase, 5’-nucleoti- 
dase activities, 36 
purification, nucleoside diphosphatase, 
41 
submitochondrial particles, ATPase activ- 
ity, 384 
vegetative storage protein structure, gene 
expression, 250 
Sperm, isolation, pollen tubes, flowering 
plants during fertilization, 642 
Spermidine 
dansyl, high performance liquid chroma- 
tography, 519 
effects on potassium uptake and proton 
extrusion, maize, 176 
Spermine 
dansyl, high performance liquid chroma- 
tography, 519 
effects on potassium uptake and proton 
extrusion, maize, 176 
Sphagnum (see Peat moss) 
Spinach 
activase system, regulation of ribulose-1,5- 
bisphosphate carboxylase activity by, 
558 
chloroplasts 
ion homeostasis in, 822, 828 
toxic effects, copper, 116 
cloned rubisco activase, 917 
differential inhibition and activation, di- 
hydroxyacetone phosphate reduc- 
tases, 379 


XXV 


photosystem II reaction center, 303 
Spinacia oleracea (see Spinach) 
Sporangiophores, Phycomyces  blakes- 
leeanus, transpiration, pressure probe 
technique, 11 

Stachyose, synthesis, cucurbitaceae leaf tis- 
sues, 588 

Starch 


amyloplast envelope-membrane of syca- 
more, 371 
biosynthesis, developing wheat grain, 31! 
carbon dioxide fixation, detached cereal 
caryopses, 504 
photosynthate partitioning, chloroplast de- 
velopment, oat leaves, 458 
Stem, trees, alcohol dehydrogenase and 
ethanol in, 693 
Stomata 
movement, calcium effects, Commelina 
communis, 583 
Paphiopedilum harrisianum and Comme- 
lina communis, responses to blue 
light, 226 


freeze-thaw, calcium and, onion, 622 

salt, Synechococcus, 767 

salt and environmental, mechanisms in 
plants, 547 


photosynthate partitioning, chloroplast de- 
velopment, oat leaves, 458 
synthesis, beet leaves, 776 
vein loading patterns, pea and coleus, 179 
Suzar, uptake, phloem unloading and, to- 
mato, 731 
Sulfhydryl groups, modifications on phyto- 
chrome, rye and oat, 195 
Sunflower, cell suspensions, ethylene produc- 
tion, 510 
Superoxide, free radicals, glyoxysomes, wa- 
termelon, | 
Sweetclover, chlorophyll-deficient mutant, 
172 
Sycamore, characterization of amyloplast en- 
velope-membrane, 371 
Synechococcus, fresh water cyanobacterium, 
salt stress, 767 
Synechococcus leopoliensis (see also Anacys- 
tis nidulans), carbon dioxide and bi- 
carbonate, simultaneous transport, 
551 


Temperature 
chilling in light, thylakoid membrane and, 
pumpkin, 762 
chlorophyll-deficient mutant, sweetclover, 
172 
effect on spatial and temporal aspects of 
growth, primary maize root, 529 
fatty acids and, Brassica napus leaves, 904 
low, thiol protease gene, tomato, 431 
Tetrapyrrole, accumulation, acifluorfen- 
methyl-induced, cucumber, 632 
Thalassiosira, plasmalemma redox activity, 
143 
Thiol protease, gene identification in tomato, 
analysis of mRNAs, 431 
Thylakoid 
periwinkle, overwintering, 721 
pumpkin, chilling in light effects, 762 
‘obacco 


expanding leaves, nitrate reductase activ- 
ity, 258 
mutant, lacking salt, 806 


Stress 4 

Sucrose 

Salt 


transgenic, m is and auxin sen- 
sitivity, Ri T-DNA, 479 
Tomato 
enzymatically active cell wall, uronic acid 
products released from, 592 


sink metabolism, 727, 731 
fruit ripening, abundance, major chloro- 
plast polypeptides, 239 
grafted abscisic acid-deficient, phenotypic 
expression, 190 
immunocytolocalization, ferredoxin glu- 
tamate synthase, 255 
metabolism, phosphate starvation induci- 
ble, 711, 716 
pathogenesis-related proteins, 58 
suspension-cultured cells, inositol-contain- 
ing lipids, 217 
thiol protease gene, analysis of mRNAs, 
431 
Transpiration, pressure probe technique, 
Phycomyces sporangiophores, | 1 
Triazine, -resistant and -susceptible biotypes, 
Senecio vulgaris, 183 
Tricarboxylic acid, dark respiration during 
photosynthesis, wheat leaf, 155 
Triose phosphates, starch biosynthesis in de- 
veloping wheat grain, 311 
Triticum aestivum (see Wheat) 


SUBJECT INDEX 


U 


Udotea flabellum (see Macroalgae) 
UDP-Xylose, xyloglucan and, formation, 
soybean Golgi membranes, 341 
Uronic acid, released from active cell wall, 

tomato, 592 


Vacuoles, carrot, polyamine transport, sub- 
cellular localization, 514 

Vapor pressure, stomatal responses to blue 
light, Paphiopedilum harrisianum and 
Ce lina communis, 226 

Vein, loading patterns, pea and coleus, 179 

Vignata radiata (see Mung Bean) 

Vigna unguiculata (see Cowpea) 

Vinca minor (see Periwinkle) 

Voltage, applied, growth of corn seedlings 
and, 874 


Ww 


Water 
freezing, cryopreservation, dormant vege- 
tative apple buds, 201 
movement, anatomy relations, barley leaf, 
853 
stomatal responses to blue light, Paphio- 
pedilum harrisianum and Commelina 
communis, 226 
Water fern, response to atmospheric carbon 
dioxide enrichment, 5 
Water hyacinth, response to atmospheric car- 
bon dioxide enrichment, 5 
Watermelon, glyoxysomes, superoxide free 


Plant Physiol. Vol. 87, 1988 


radicals, | 
Water potential, low, growth, maize primary 
root, 50 
Water stress, heat dissipation of excess light 
cee, zeaxanthin, Nerium ol. q 
1 
Wheat 
chromosomal location of genes, 8-glucan 
4-glucanohydrolases, barley, 300 
detached caryopses, carbon dioxide fixa- 
tion, 504 
developing grain, starch biosynthesis, 311 
synthesis, manganese influence 
on, 841 
leaf, dark respiration, photosynthesis, 155 
response to carbon dioxide enrichment, 
subambient oxygen conditions, 346 
ribosomes, adaptive potential, 562 
seedling, nitrogen deficiency, photosyn- 
thesis, 46 
Winter wheat, seed, stress and activity, mo- 
lybdenum-containing complex, 533 


xX 


Xanthophyll, heat dissipation of 
zeaxanthin, Nerium ol 


Xerosicyos danguyi (see Cucurbitaceae) 

Xylem parenchyma, immunocytolocaliza- 
tion, ferredoxin glutamate synthase, 
tomato, 255 

Xylose, glycoprotein processing and inhibi- 
tors, 291 


Z 
Zea mays (see Corn) 
Zeaxanthin, heat dissipation of excess light 
energy, Nerium oleander, 17 


extensin peroxidase, 616 : 
fruit 
carbohydrate assimilation in a wild spe- a ; 
| | 


wy 


Number 1. 


COMMUNICATIONS 


1 Superoxide Free Radicals Are Produced in Glyoxy- 
somes—Luisa M. Sandalio, Victor M. Fernandez, 
Francisco, L. Rupérez, and Luis A. Del Rio* 

5 Three Phases of Plant Response to Atmospheric CO, 
Enrichment—Sherwood B. Idso 

8 Inhibition of Phytochrome Synthesis by the Transami- 
nase Inhibitor, 4-Amino-5-Fluoropentanoic Acid— 
Gary Gardner*, Holly L. Gorton, and Sally A. 
Brown 

11 Pressure Probe Technique to Study Transpiration in 
Phycomyces Sporangiophores—Joseph K. E. Or- 
tega*, Russell G. Keanini, and Keith J. Manica 

15 Cytokinin Secretion by Frankia sp. HFPArI3 in Defined 
Medium—Gordon A. Stevens, Jr. and Alison M. 
Berry* 


ARTICLES 


17 Zeaxanthin and the Heat Dissipation of Excess Light 
Energy in Nerium oleander Exposed to a Combina- 
tion of High Light and Water Stress—Barbara 
Demmig*, Klaus Winter, Almuth Kriger, and 
Franz-Christian Czygan 

25 Plasmalemma Redox Activity and H* Extrusion. I. Ac- 
tivation of the H*-Pump by Ferricyanide-Induced 
Potential Depolarization and Cytoplasm Acidifica- 
tion—Maria Teresa Marré, Anna Moroni, Fran- 
cesco G. Albergoni, and Erasmo Marré* 

30 Plasmalemma Redox Chain and H* Extrusion. II. Res- 
piratory and Metabolic Changes Associated with 
Fusicoccin-Induced and with Ferricyanide-Induced 
H* Extrusion—Verena Trockner and Erasmo 
Marré* 

36 Nucleoside Diphosphatase and 5’-Nucleotidase Activi- 
ties of Soybean Root Nodules and Other Tissues— 
Holly D. Doremus and Dale G. Blevins* 

41 Purification and Characterization of a Specific Nucleo- 
side Diphosphatase from Soybean Root Nodules— 
Holly D. Doremus and Dale G. Blevins* 

46 Regulation of Photosynthesis in Nitrogen Deficient 
Wheat Seedlings—Felix Machler*, Astrid Oberson, 
Anton Grub, and Josef Nésberger 

50 Growth of the Maize Primary Root at Low Water Poten- 
tials. I. Spatial Distribution of Expansive Growth— 
Robert E. Sharp*, Wendy Kuhn Silk, and Theodore 
C. Hsiao 

58 Pathogenesis-Related Proteins of Tomato. P-69 as an 
Alkaline Endoproteinase—Pablo Vera and Vicente 
Conejero* 

64 Transport of Phosphoenolpyruvate by Chloroplasts from 
Mesembryanthemum crystallinum L. Exhibiting 
Crassulacean Acid Metabolism—H. Ekkehard Neu- 
haus, Joseph A. M. Holtum, and Erwin Latzko* 

69 Modifications of Extracellular Electric and Ionic Gra- 
dients Preceding the Transition from Tip Growth to 
Isodiametric Expansion in the Apical Cell of the 
Fern Gametophyte—Richard H. Racusen*, Karen 
A. Ketchum, and Todd J. Cooke 

78 Two Class I Aldolases in the Green Alga Chara foetida 
(Charophyceae)—Sigrid Jacobshagen and Claus 
Schnarrenberger* 


* Author to whom correspondence should be addressed. 


Volume Contents 


May 


83 


89 


104 


109 


116 
120 


126 


130 


134 


138 


143 


148 


155 


162 


167 


172 


176 


179 


A Mutant of Arabidopsis thaliana that Exhibits Chlo- 
rosis in Air but Not in Atmospheres Enriched in 
CO,—Nancy N. Artus* and Chris Somerville 

Chloroplast Biogenesis 60. Conversion of Divinyl Proto- 
chlorophyllide to Monoviny! Protochlorophyllide in 
Green(ing) Barley, a Dark Monovinyl/Light Divinyl 
Plant Species—Baishnab C. Tripathy and Constan- 
tin A. Rebeiz* 

Purification and Characterization of Gibberellic Acid- 
Induced Cysteine Endoproteases in Barley Aleurone 
Layers—Susan Koehler and Tuan-Hua David Ho* 

Evidence for a Na*/H* Antiporter in Membrane Vesicles 
Isolated from Roots of the Halophyte Atriplex num- 
mularia—Y ael Braun, Miriam Hassidim, Henri R. 
Lerner, and Leonora Reinhold* 

Oxaloacetate and Malate Transport by Plant Mitochon- 
dria—Cornelia Zoglowek, Silke Krémer, and Hans 
W. Heldt* 

Toxic Effects of Copper on Photosystem II of Spinach 
Chloroplasts—Ban-Dar Hsu* and Jee-Yau Lee 
Correlated Induction of Nitrate Uptake and Membrane 
Polypeptides in Corn Roots—Kanwarpal S. Dhugga, 

J. Giles Waines, and Robert T. Leonard* 

Essential Arginyl Residues in the Plasma Membrane 
H*-ATPase from Vigna radiata L. (Mung Bean) 
Roots—Kunihiro Kasamo 

Altered Growth Response to Exogenous Auxin and Gib- 
berellic Acid by Gravistimulation in Pulvini of Avena 
sativa—Thomas G. Brock* and Peter B. Kaufman 

A Preliminary Analysis of Fatty Acid Synthesis in Pea 
Roots—Salvatore A. Sparace*, Rima Menassa, and 
Kathryn F. Kleppinger-Sparace 

A Developmentally Regulated Hydroxyproline-Rich Gly- 
coprotein in Maize Pericarp Cell Walls—Elizabeth 
E. Hood*, Qing Xi Shen, and Joseph E. Varner 

Plasmalemma Redox Activity in the Diatom Thalassio- 
sira. A Possible Role for Nitrate Reductase—Gary 
J. Jones* and Francois M. M. Morel 

Ammonia Production and Assimilation in Glutamate 
Synthase Mutants of Arabidopsis thaliana—Paul F. 
Morris, David B. Layzell, and David T. Canvin* 

Dark Respiration during Photosynthesis in Wheat Leaf 
Slices—Barry G. McCashin*, Edwin A. Cossins, 
and David T. Canvin 

Development of Accelerated Net Nitrate Uptake. Effects 
of Nitrate Concentration and Exposure Time— 
Charles T. MacKown* and Peter R. McClure 

Characterization of Phloem Iron and Its Possible Role in 
the Regulation of Fe-Efficiency Reactions—Frank 
M. Maas, Dirk A. M. Van de Wetering, Marinus L. 
Van Beusichem, and H. Frits Bienfait* 

Chlorophyll Expression Varies with Development State 
in the Temperature-Sensitive ch4 Mutation of Mel- 
ilotus alba—John P. Markweil* and Tamera S. 
Chelgren 

Effect of Exogenous Putrescine, Spermidine, and Sperm- 
ine on K* Uptake and H* Extrusion through Plas- 
mamembrane in Maize Root Segments—Marina De 
Agazio*, Maria Carmela Giardina, and Stefano 
Grego 

Different Patterns of Vein Loading of Exogenous ['‘C]- 
Sucrose in Leaves of Pisum sativum and Coleus 
blumei—Robert Turgeon* and Larry E. Wimmers 


|_| 
95 
| | 
|_| 
i 
| 
|_| 
|_| 
|_| 
|_| 
|_| 
|_| 
|_| 
|_| 
|_| 
|__| 
|_| 
vi 


VOLUME CONTENTS Vii 


183 Comparison of Triazine-Resistant and -Susceptible Bio- 
types of Senecio vulgaris and Their F, Hybrids— 
Amy Elizabeth Stowe and Jodie Sims Holt* 

190 Phenotypic Expression of Wild-Type Tomato and Three 
Wilty Mutants in Relation to Abscisic Acid Accu- 
mulation in Roots and Leaflets of Reciprocal 
Grafts—Katrina Cornish and Jan A. D. Zeevaart* 

195 Modifications of Sulfhydryl Groups on Phytochrome and 
Their Influence on Physicochemical Differences be- 
tween the Red- and Far-Red-Absorbing Forms— 
William O. Smith, Jr.* and Karen L. Cyr 

201 Freezing of Water in Dormant Vegetative Apple Buds in 
Relation to Cryopreservation—Nancy Tyler, Cecil 
Stushnoff*, and Larry V. Gusta 

206 Glutathione Causes a Massive and Selective Induction of 
Plant Defense Genes— Vincent P. M. Wingate, Mi- 
chael A. Lawton, and Christopher J. Lamb* 

211 Effect of Indoleacetic Acid- and Fusicoccin-Stimulated 
Proton Extrusion on Internal pH of Pea Internode 
Cells—Lawrence D. Talbott, Peter M. Ray*, and 
Justin K. M. Roberts 

217 Inositol-Containing Lipids in Suspension-Cultured Plant 
Cells. An Isotopic Study—Bjgrn K. Drgbak*, Ian 
B. Ferguson, Alan P. Dawson, and Robin F. Irvine 

223 Sodium-Stimulated NO, Uptake in Amaranthus tricolor 
L. Plants—Daisaku Ohta, Toru Matoh*, and Eiichi 
Takahashi 

226 Enhancement of the Stomatal Response to Blue Light by 
Red Light, Reduced Intercellular Concentrations of 
CO., and Low Vapor Pressure Differences—Sarah 
M. Assmann 

232 Purification and Properties of 5-Enolpyruvylshikimate- 
3-Phosphate Synthase from Dark-Grown Seedlings 
of Sorghum bicolor—Joel E. Ream*, Hans C. Stein- 
ricken, Clark A. Porter, and James A. Sikorski 

239 Abundance of the Major Chloroplast Polypeptides during 


Number 2. 


REVIEW 


291 Glycoprotein Processing and Glycoprotein Processing 
Inhibitors—Alan D. Elbein 


COMMUNICATIONS 


296 Regulation of O, Concentration in Soybean Nodules Ob- 
served by in Situ Spectroscopic Measurement of 
Leghemoglobin Oxygenation—Bryan J. King*, Ste- 
phen Hunt, Glenn E. Weagle, Kerry B. Walsh, Roy 
H. Pottier, David T. Canvin, and David B. Layzell 

300 Chromosomal Location of Genes Encoding Barley (l— 
3, 1—>4)-8-Glucan 4-Glucanohydrolases—Lin Loi, 
Bhavna Ahluwalia, and Geoffrey B. Fincher* 

303 Spectral, Photophysical, and Stability Properties of Iso- 
lated Photosystem II Reaction Center— Michael Sei- 
bert*, Rafael Picorel, Andrew B. Rubin, and John 
S. Connolly 

307 DNA and RNA Levels in Bundle Sheath and Mesophyll 
Cells of Pearl Millett (Pennisetum americanum)— 
Carole L. Bassett*, James R. Y. Rawson, and Judith 
A. Jernstedt 


ARTICLES 


311 Starch Biosynthesis in Developing Wheat Grain. Evi- 
dence against the Direct Involvement of Triose Phos- 
phates in the Metabolic Pathway—Peter L. Keel- 
ing*, John R. Wood, R. Huw Tyson, and Ian G. 
Bridges 


Development and Ripening of Tomato Fruits. An 
Immunological Study—Alexander Livne and Shi- 
mon Gepstein* 

244 Protein-Bound Ribulose Bisphosphate Correlates with 
Deactivation of Ribulose Bisphosphate Carboxylase 
in Leaves—Anna Brooks and Archie R. Portis, Jr.* 

250 Soybean Vegetative Storage Protein Structure and Gene 
Expression—Paul E. Staswick 

255 Immunocytolocalization of Ferredoxin-GOGAT in the 
Cells of Green Leaves and Cotyledons of Lycoper- 
sicon esculentum—Jose R. Botella, Jean P. Verbe- 
len, and Victoriano Valpuesta* 

258 Development of Nitrate Reductase Activity in Expanding 
Leaves of Nicotiana tabacum in Relation to the 
Concentration of Nitrate and Potassium—Jawahar 
L. Wakhloo* and Aloysius Staudt 

264 Photophysiology and Phytochrome Content of Long-Hy- 
pocotyl Mutant and Wild-Type Cucumber Seed- 
lings—Paulien Adamse*, Patricia A. P. M. Jaspers, 
Johan A. Bakker, Richard E. Kendrick, and Maar- 
ten Koornneef 

269 Interrelationships between ftrans-Plasma Membrane 
Electron/Proton Transfer Stoichiometry, Organic 
Acid Metabolism, and Nitrate Reduction in Dwarf 
Bean (Phaseolus vulgaris)—Marinus L. Van Beusi- 
chem*, Jacob A. Nelemans, and H. Frits Bienfait 

274 Response of Leaf Ontogeny and Photosynthetic Activity 
to Reproductive Growth in Cotton—Randy Wells 

280 Cotton Fleahopper and Associated Microorganisms as 
Components in the Production of Stress Ethylene by 
Cotton— William R. Martin, Jr., Page W. Morgan*, 
Winfield L. Sterling, and Charles M. Kenerley 

286 Isolation of Amatoxin-Resistant Lines of Chlamydo- 
monas reinhardtii. Evidence for RNA Polymerase 
Mutants—David M. Dusek and James F. Preston 


June 


320 *'P and C-NMR Studies of the Phosphorus and Carbon 
Metabolites in the Halotolerant Alga, Dunaliella 
salina—Michal Bental, Michal Oren-Shamir, Mor- 
dhay Avron*, and Hadassa i 

325 Antifungal Hydrolases in Pea Tissue. I. Purification and 
Characterization of Two Chitinases and Two §-1,3- 
Glucanases Differentially Regulated during Deve!l- 
opment and in Response to Fungal Infection—Felix 
Mauch*, Lee A. Hadwiger, and Thomas Boller 

334 Haloxyfop Inhibition of the Pyruvate and the a-Ketoglu- 
tarate Dehydrogenase Complexes of Corn (Zea mays 
L.) and Soybean (Glycine max [L.] Merr.)—Hyung- 
Yul Cho, Jack M. Widholm*, and Fred W. Slife 

341 Formation of UDP-Xylose and Xyloglucan in Soybean 
Golgi Membranes—Takahisa Hayashi*, Toru Koy- 
ama, and Kazuo Matsuda 

346 Response of Two Wheat Cultivars to CO, Enrichment 
under Subambient Oxygen Conditions—Mary E. 
Musgrave* and Boyd R. Strain 

351 Salinity Affects Intracellular Calcium in Corn Root Pro- 
toplasts—Jonathan Lynch and André Lauchli* 

357 Hierarchical Response of Light Harvesting Chlorophy!!- 
Proteins in a Light-Sensitive Chlorophyl! 5-Defi- 
cient Mutant of Maize—Ben A. Greene*, D. R. 
Allred, D. T. Morishige, and L. A. Staehelin 

365 Compensatory Alterations in the Photochemical Appa- 
ratus of a Photoregulatory, Chlorophy!! 5-Deficient 
Mutant of Maize—Ben A. Greene*, L. Andrew 
Staehelin, and Anastasios Melis 


= 
-= 
3 
: 
‘ 
£ 
4 
= 


VOLUME CONTENTS 


371 Isolation and Characterization of the Amyloplast Enve- 458 Characteristics of Photosynthate Partitioning during 
lope-Membrane from Cultured White-Wild Cells of Chloroplast Development in Avena Leaves—Yasu- 
Sycamore (Acer pseudoplatanus L.)—Jarunya nori Nakamura* and Haruki Hashimoto 
Ngernprasirtsiri, Poontariga Harinasut, David 463 Interrelationship of Polyamine and Ethylene Biosyn- 
Macherel, Kazimierz Strzalka, Tetsuko Takabe, thesis during Avocado Fruit Development and Rip- 
Takashi Akazawa*, and Kiyohide Kojima ening—Mosbah M. Kushad*, George Yelenosky, 

379 Differential Inhibition and Activation of Two Leaf Di- and Robert Knight 
hydroxyacetone Phosphate Reductases. Role of 468 Abscisic Acid-Regulated Gene Expression in Relation to 
Fructose 2,6-Bisphosphate—Robert W. Gee, Rich- Freezing Tolerance in Alfalfa—Shyam S. Mohapa- 
ard U. Byerrum*, Dennis W. Gerber, and N. E. tra, Ronald J. Poole, and Rajinder S. Dhindsa* 
Tolbert 474 Protein Synthesis during Natural and Precocious Soy- 

384 Effect of the Electrochemical Proton Gradient and An- bean Seed (Glycine max [L.] Merr.) Maturation— 
ions on the ATPase Activity of Soybean Submito- Laurie A. Rosenberg and Robert W. Rinne* 
chondrial Particles—Ione S. Martins, Orlando B. 479 Morphogenesis and Auxin Sensitivity of Transgenic To- 
Martins, Marietta Tuena de Gomez-Puyou, and Ar- bacco with Different Complements of Ri T-DNA— 
mando Gomez-Puyou* Laura Spand, Domenico Mariotti, Maura Carda- 

389 Effects of La** on Surface Charges, Dielectrophoresis, relli, Camillo Branca, and Paolo Costantino* 
and Electrofusion of Barley Protoplasts—Shunno- 484 Enzymic and Photosynthetic Characteristics of Recipro- 
suke Abe* and Junko Takeda cal F, Hybrids of Flaveria pringlei (C3) and Flaveria 

395 RuBP Limitation of Photosynthetic Carbon Fixation dur- brownii (C,-Like Species)}—A. Scott Holaday*, R. 
ing NH; Assimilation. Interactions between Photo- Harold Brown, J. Michael Bartlett, Elizabeth A. 
synthesis, Respiration, and Ammonium Assimilation Sandlin, and Raymond C. Jackson 
in N-Limited Green Algae—Ivor R. Elrifi, Jody J. 491 Preparation of Corn Root Plasmalemma with Low Mg- 
Holmes, Harold G. Weger, William P. Mayo, and ATPase Latency and High Electrogenic H* Pump- 
David H. Turpin* ing Activity after Phase Partitioning— Nathalie Gal- 

407 Characterization of Alkaloid Uptake by Catharanthus tier, Andres Belver, Rémy Gibrat, Jean-Pierre 
roseus (L.) G. Don Protoplasts—David G. Mc- Grouzis, Jacqueline Rigaud, and Claude Grignon* 
Caskill*, DeAndra L. Martin, and A. Ian Scott 498 Ethylene-Induced Gene Expression in Carnation Petals. 

409 Effect of Restricted Root Growth on Carbohydrate Me- Relationship to Autocatalytic Ethylene Production 
tabolism and Whole Plant Growth of Cucumis sa- and Senescence—William R. Woodson* and Kay 
tivus L.—N. Suzanne Robbins and David M. Pharr* A. Lawton 

414 Experimental Studies on Lateral Root Formation in Rad- 504 Carbon Dioxide Fixation by Detached Cereal Car- 
ish Seedling Roots. II. Analysis of the Dose-Re- yopses—Patricia A. Watson and Carol M. Duffus* 
sponse to Exogenous Auxin—Lawrence M. 510 Ethylene Production by Sunflower Cell Suspensions. Ef- 
Blakely*, Ruth M. Blakely, Peter M. Colowit, and fects of Plant Growth Retardants—Elke Sauerbrey*, 
Diane S. Elliott Klaus Grossmann, and Johannes Jung 

420 Glycoprotein Synthesis in Maize Endosperm Cells. The 514 Transport and Subcellular Localization of Polyamines in 
Nucleoside Diphosphate-Sugar: Dolichol-Phos- Carrot Protoplasts and Vacuoles—Rossella Pistoc- 
phate Glycosyltransferases—Walter E. Riedell and chi, Felix Keller, Nello Bagni*, and Philipe Matile 
Jan A. Miernyk* 519 High Performance Liquid Chromatography of the Dansyl 

427 Nonaqueous Purification of Maize Mesophyll Chloro- Derivatives of Putrescine, Spermidine, and Sperm- 
plasts—Hideaki Usuda ine—M. Isabel Escribano and M. Estrella Legaz* 

431 Analysis of mRNAs that Accumulate in Response to Low 523 Effect of Nitrogen Nutrition on Endosperm Protein Syn- 
Temperature Identifies a Thiol Protease Gene in thesis in Wild and Cultivated Barley Grown in Spike 
Tomato—Mark A. Schaffer and Robert L. Fischer* Culture—Harold Corke* and Dan Atsmon 

437 Induction of Inorganic Carbon Accumulation in the Uni- 527 Effect of Temperature on Spatial and Temporal Aspects 
cellular Green Algae Scenedesmus obliquus and of Growth in the Primary Maize Root—Ali M. 
Chlamydomonas reinhardtii—Kristin Palmavist*, Pahlavanian and Wendy Kuhn Silk* 

Staffan Sjéberg, and Goran Samuelsson 533 Stress and Activity of Molybdenum-Containing Complex 

443 Role of Magnesium in the Binding of Substrate and (Molybdenum Cofactor) in Winter Wheat Seeds— 
Effectors to Phosphoenolpyruvate Carboxylase from Reneta Vunkova-Radeva*, Johan Schiemann, Ralf- 
a CAM Plant—Randolph T. Wedding* and M. Kay Reiner Mendel, Galitona Salcheva, and Damyana 
Black Georgieva 

447 Amino Acid Metabolism of Lemna minor L. III. Re- 536 Subcellular Localization of Proteases in Developing 
sponses to Aminooxyacetate—Dennis G. Brunk and Leaves of Oats (Avena sativa L.)—Henry C. P. M. 
David Rhodes* ; van der Valk and Leendert C. van Loon* 

454 Stimulation of CAM Photosynthesis in Kalanchoé bloss- 542 Anaerobiosis Induces Transcription but Not Translation 
feldiana by Transferring to Nitrogen-Deficient Con- of Sucrose Synthase in Maize—Kevin C. McElfresh 
ditions—Koichi Ota and Prem S. Chourey* 


Number 3. 


July 


REVIEW COMMUNICATIONS 


547 Mechanisms of Salinity Tolerance in Plants—John M. 551 Simultaneous Transport of CO, and HCO; by the Cy- 
Cheeseman anobacterium Synechococcus UTEX 625—George 


VOLUME CONTENTS ix 


S. Espie*, Anthony G. Miller, Douglas G. Birch, 
and David T. Canvin 

555 Growth Responses of Plantago major L. ssp. pleiosperma 
(Pilger) to Changes in Mineral Supply. Evidence for 
Regulation by Cytokinins—Daan Kuiper 

558 Regulation of Ribulose-1,5-Bisphosphate Carboxylase 
Activity by the Activase System in Lysed Spinach 
Chloroplasts—Martin A. J. Parry*, Alfred J. Keys, 
Christine H. Foyer, Robert T. Furbank, and David 
A. Walker 

562 Adaptive Potential of Wheat Ribosomes toward Heat 
Depends on the Large Ribosomal Subunit and Ri- 
bosomal Protein Phosphorylation—Eberhard Fehl- 
ing and Manfred Weidner* 


ARTICLES 


566 Carbohydrate Responsive Proteins in the Roots of 
Pennisetum americanum—Chris Baysdorfer* and 
William J. VanDerWoude 

571 Respiration and Protein Synthesis in Nongrowing Cul- 
tured Pear Fruit Cells in Response to Ethylene and 
Modified Atmospheres. A Model System for Fruits 
Postharvest—Colin J. Brady and Roger J. Romani* 

577 A Test of the Air-Seeding Hypothesis Using Sphagnum 
Hyalocysts—Ann M. Lewis 

583 Calcium Effects on Stomatal Movement in Commelina 
communis L. Use of EGTA to Modulate Stomatal 
Response to Light, KCl and CO.—Amnon 
Schwartz*, Nitza Ilan, and David A. Grantz 

588 Stachyose Synthesis in Source Leaf Tissues of the CAM 
Plant Xerosicyos danguyi H. Humb.—Monica A. 
Madore*, Donald E. Mitchell, and Carol M. Boyd 

592 Uronic Acid Products Release from Enzymically Active 
Cell Wall from Tomato Fruit and Its Dependency 
on Enzyme Quantity and Distribution—Donald J. 
Huber* and James H. Lee 

598 Factors Associated with the Instability of Nitrate-Insen- 
sitive Proton Transport by Maize Root Micro- 
somes—David Brauer*, An-Fei Hsu, and Shu-I Tu 

603 Establishment of Control Parameters for in Situ, Auto- 
mated Screening of Sustained Hydrogen Photopro- 
duction by Individual Algal Colonies—D. A. Graves, 
M. E. Reeves, and E. Greenbaum* 

609 Induction of 33-kD and 60-kD Peroxidases during Ethyl- 
ene-Induced Senescence of Cucumber Cotyledons— 
Fred B. Abeles*, Linda J. Dunn, Peter Morgens, 
Ann Callahan, Richard E. Dinterman, and Jim 
Schmidt 

616 Enzymic Cross-Linkage of Monomeric Extensin Precur- 
sors in Vitro—Daniel S. Everdeen, Stefanie Kiefer, 
James J. Willard, E. Patrick Muldoon, Prakash M. 
Dey, Xiong-biao Li, and Derek T. A. Lamport* 

622 in Vivo Perturbation of Membrane-Associated Calcium 
by Freeze-Thaw Stress in Onion Bulb Cells. Simu- 
lation of This Perturbation in Extracellular KCI and 
Alleviation by Calcium—Rajeev Arora and Jiwan P. 
Palta* 

629 Changes in Abscisic Acid and Indoleacetic Acid before 
and after Anthesis Relative to Changes in Abscission 
Rates of Cotton Fruiting Forms—Gene Guinn* and 
Donald L. Brummett 

632 Accumulation of Photodynamic Tetrapyrroles Induced 
by Acifluorfen-Methyl—Debra A. Witkowski and 
Blaik P. Halling* 

638 Effects of Ozone and Peroxyacetyl Nitrate on Polar 
Lipids and Fatty Acids in Leaves of Morning Glory 


and Kidney Bean—Isamu Nouchi* and Susumu 
Toyama 

647 Isolation of Sperms from the Pollen Tubes of Flowering 
Plants during Fertilization—K. R. Shivanna, H. Xu, 
P. Taylor, and R. B. Knox* 

651 Biochemical Studies of Paraquat-Tolerant Mutants of 
the Fern Ceratopteris richardii—Elizabeth W. Car- 
roll, Otto J. Schwarz*, and Leslie G. Hickok 

655 Cyanide-Resistant Respiration in Light- and Dark- 
Grown Soybean Cotyledons—Abu Sesay, Cecil R. 
Stewart*, and Richard Shibles 

660 Abscisic Acid Is an Endogeneous Inhibitor in the Regu- 
lation of Mannanase Production by Isolated Lettuce 
(Lactuca sativa cv Grand Rapids) Endosperms— 
Jacqueline Dulson, J. Derek Bewley*, and R. N. 
Johnston 

666 Photosynthetic Activities in the Petunia Corolla—David 
Weiss, Mordechay Schénfeld*, and Abraham H. 
Halevy 

671 Stable Transformation of Soybean Callus by DNA- 
Coated Gold Particles—Paul Christou*, Dennis E. 
McCabe, and William F. Swain 

675 Activities of Ribulose Bisphosphate Carboxylase and 
Phosphoenolpyruvate Carboxylase and ‘“C-Bicar- 
bonate Fixation during in Vitro Culture of Pinus 
radiata Cotyledons—Prakash P. Kumar, Ludwig 
Bender, and Trevor A. Thorpe* 

680 Utilization of Microbial Siderophores in Iron Acquisition 
by Oat—David E. Crowley*, C. P. Patrick Reid, 
and Paul J. Szaniszlo 

686 Alternative Methods of Photosynthetic Carbon Assimi- 
lation in Marine Macroalgae—Julia B. Reiskind, 
Paula T. Seamon, and George Bowes* 

693 Alcohol Dehydrogenase and Ethanol in the Stems of 
Trees. Evidence for Anaerobic Metabolism in the 
Vascular Cambium—Thomas W. Kimmerer* and 
Mary A. Stringer 

698 Molecular Characterization of Oat Seed Globulins— 
Mark A. Shotwell, Claudio Afonso, Eric Davies, 
Ruth S. Chestnut, and Brian A. Larkins* 

705 Respiration of Mitochondria Isolated from Leaves and 
Protoplasts of Avena sativa—Barbara M. Kelly* and 
Joseph T. Wiskich 

711 Phosphate Starvation Inducible Metabo!:sm in Lycoper- 
sicon esculentum. 1. Excretion of Acid Phosphatase 
by Tomato Plants and Suspension-Cultured Cells— 
Alan H. Goldstein*, Dawn A. Baertlein, and Robert 
G. McDaniel 

716 Phosphate Starvation Inducible Metabolism in Lycoper- 
sicon esculentum. I. Characterization of the Phos- 
phate Starvation Inducible -Excreted Acid Phospha- 
tase—Alan H. Goldstein*, Avihai Danon, Dawn A. 
Baertlein, and Robert G. McDaniel 

721 Overwintering Periwinkle (Vinca minor L.) Exhibits In- 
creased Photosystem I Activity—N. P. A. Hunter*, 
M. Krol, J. P. Williams, and E. Maissan 

727 Sink Metabolism in Tomato Fruit. I. Developmental! 
Changes in Carbohydrate Metabolizing Enzymes— 
Nina L. Robinson, John D. Hewitt, and Alan B. 
Bennett* 

731 Sink Metabolism in Tomato Fruit. II. Phloem Unloading 
and Sugar Uptake—Sue Damon, John Hewitt, Matt 
Nieder, and Alan B. Bennett* 

737 Sink Metabolism in Tomato Fruit. III. Analysis of Car- 
bohydrate Assimilation in a Wild Species—Serge 
Yelle, John D. Hewitt, Nina L. Robinson, Susan 
Damon, and Alan B. Bennett* 

741 Partial Purification and Characterization of NADP*- 


~ 
‘ 
5 


VOLUME CONTENTS 


Isocitrate Dehydrogenase from Immature Pod Walls 
of Chickpea (Cicer arietinum L.)—Vijay K. Gupta 
and Randhir Singh* 

745 Cold Acclimation in Arabidopsis thaliana—Sarah J. Gil- 
mour, Ravindra K. Hajela, and Michael F. Tho- 
mashow* 

751 Asymmetric Distribution of Glucose and Indol-3-Acety!- 
myo-Inositol in Geostimulated Zea mays Seed- 
lings— Y oshie S. Momonoki 

757 First Evidence for Polyamine Conjugation Mediated by 
an Enzymic Activity in Plants—Donatella Serafini- 
Fracassini*, Stefano Del Duca, and Dario D’Orazi 

762 Rearrangement of the Chloroplast Thylakoid at Chilling 
Temperature in the Light—Pirkko Maenpaa*, Eva- 
Mari Aro, Susanne Somersalo, and Esa Tyystjarvi 


Number 4. 


REVIEW 


Intercellular Communication—Filling in the Gaps— 
Sally Meiners, Orna Baron-Epel, and Melvin 
Schindler* 


COMMUNICATIONS 


Root Excision Decreases Nutrient Absorption and Gas 
Fluxes—Arnold J. Bloom* and Richard M. Cald- 
well 

Frequency Distribution Histograms for the Rapid Analy- 
sis of Data—Patricia V. Burke, Bertha L. Bullen, 
and Kenneth L. Poff* 

Localization of a-Amylase in the Apoplast of Pea (Pisum 
sativum L.) Stems—Eric P. Beers and Stanley H. 
Duke* 

Diagravitropism in Corn Roots—A. Carl Leopold* and 
Scott H. Wettlaufer 

A Mutant of Nicotiana sylvestris Lacking Serine:Gly- 
oxylate Aminotransferase. Substrate Specificity of 
the Enzyme and Fate of [2-'*C)Glycolate in Plants 
with Genetically Altered Enzyme Levels—Evelyn 
A. Havir* and Neil A. McHale 

Habituation in in Vitro Soybean Cultures—Paul 
Christou 


ARTICLES 


813 *Na-NMR Studies of the Intracellular Sodium Ion Con- 
centration in the Halotolerant Alga Dunaliella sal- 
ina—Michal Bental, Hadassa Degani, and Mordhay 
Avron* 

818 Gas Exchange Analysis of the Fast Phase of Photosyn- 
thetic Induction in Alocasia macrorrhiza—Miko U. 
F. Kirschbaum and Robert W. Pearcy* 

822 Ion Homeostasis in Chloroplasts under Salinity and Min- 
eral Deficiency. I. Solute Concentrations in Leaves 
and Chloroplasts from Spinach Plants under NaCl~ 
or NaNO, Salinity—Gabriele Schréppel-Meier and 
Werner M. Kaiser* 

828 Ion Homeostasis in Chloroplasts under Salinity and Min- 
eral Deficiency. II. Solute Distribution between 
Chloroplasts and Extrachloroplastic Space under 
Excess or Deficiency of Sulfate, Phosphate, or Mag- 
Schréppel-Meier and Werner M. 


767 Cytoplasmic Membrane Changes during Adaptation of 
the Fresh Water Cyanobacterium Synechococcus 
6311 to Salinity—Marcelle Lefort-Tran, Monique 
Pouphile, Susan Spath, and Lester Packer* 

776 A Method for Calculating Sucrose Synthesis Rates 
throughout a Light Period in Sugar Beet Leaves— 
Donald R. Geiger*, Bernadette R. Fondy, and 
Michelle A. Tucci 

781 Endogenous Gibberellins in Elongating Shoots of Clones 
of Salix dasyclados and Salix viizinalis—Olavi 
Junttila, Hiroshi Abe, and Richard P. Pharis* 

785 Boron Protection for O. Diffusion in Heterocysts of 

Anabaena sp. PCC 7119—Mercedes Garcia-Gon- 

zalez, Pilar Mateo, and Ildefonso Bonilla* 

790 


August 


833 Effect of CO, Concentration on Protein Biosynthesis and 
Carbonic Anhydrase Expression in Chlamydomonas 
reinhardtii—Jane Bailly and John R. Coleman* 

841 Influence of Manganese Deficiency and Toxicity on Iso- 
prenoid Syntheses—Robert E. Wilkinson* and 
Kenneth Ohki 

847 Synergistic Enhancement of Ethylene Production and 
Germination with Kinetin and 1-Aminocyclopro- 
pane-1-Carboxylic Acid in Lettuce Seeds Exposed 
to Salinity Stress—Anwar A. Khan* and X.-L. 
Huang 

853 The Relation of Anatomy to Water Movement and Cel- 
lular Response in Young Barley Leaves—Ahmed 
Rayan and Kaoru Matsuda* 

859 Determination of the Processing Sites of an Arabidopsis 
2S Albumin and Characterization of the Complete 
Gene Family—Enno Krebbers*, Lydia Herdies, Ann 
De Clercq, Jef Seurinck, Jan Leemans, Jozef Van 
Damme, Magdalena Segura, Godelieve .Gheysen, 
Marc Van Montagu, and Joel Vandekerckhove 

867 Photosynthesis in Flaveria brownii, a C,-Like Species. 
Leaf Anatomy, Characteristics of CO. Exchange, 
Compartmentation of Photosynthetic Enzymes, and 
Metabolism of '*CO,—Shu-Hua Cheng*, Brandon 
D. Moore, Gerald E. Edwards, and Maurice S. B. 
Ku 

874 Effect of a Longitudinally Applied Voltage Upon the 
Growth of Zea mays Seedlings—Mark F. Desro- 
siers* and Robert S. Bandurski 

878 Characteristics of Injury and Recovery of Net NO;~ 
Transport of Barley Seedlings from Treatments of 
NaCl—Grazyna Klobus, Michael R. Ward, and Ray 
C. Huffaker* 

883 Enzymic Analysis of Feruloylated Arabinoxylans (Fer- 
axan) Derived from Zea mays Cell Walls. I. Purifi- 
cation of Novel Enzymes Capable of Dissociating 
Feraxan Fragments from Zea mays Coleoptile Cell 
Wall—Kazuhiko Nishitani and Donald J. Nevins* 

891 Glyphosate Induces 3-Deoxy-D-arabino-Heptulosonate 
7-Phosphate Synthase in Potato (Solanum tubero- 
sum L.) Cells Grown in Suspension Culture—Jose 
E. B. P. Pinto, William E. Dyer, Stephen C. Weller, 
and Klaus M. Herrmann* 

894 Characterization and Subcellular Localization of Ami- 
nopeptidases in Senescing Barley Leaves—S. S. 
Thayer, H. T. Choe, S. Rausser, and R. C. Huffaker* 

898 Purification and Characterization of a Chloroplast Outer- 
Envelope-Bound, ATP-Dependent Protein Kinase— 
Jurgen Soll 


x | 
797 
803 
809 
| 


VOLUME CONTENTS 


904 The Effect of Temperature on the Level and Biosynthesis 
of Unsaturated Fatty Acids in Diacylglycerols of 
Brassica napus Leaves—John P. Williams*, 
Mobashsher U. Khan, Kirk Mitchell, and Geoff 
Johnson 

911 Isoosmotic Regulation of Cotton and Peanut at Saline 
Concentrations of K and Na—David J. Lauter*, 


xi 


Avraham Meiri, and Margot Shuali 

917 Catalysis of Ribulosebisphosphate Carboxylase/Oxygen- 
ase Activation by the Product of a Rubisco Activase 
cDNA Clone Expressed in Escherichia coli—Jeffrey 
M. Werneke, J. Mark Chatfield, and William L. 
Ogren* 

921 Correction 


= 


Volume Contents by Subject 


METABOLISM AND ENZYMOLOGY 


30 Plasmalemma Redox Chain and H* Extrusion. II. Res- 
piratory and Metabolic Changes Associated with 
Fusicoccin-Induced and with Ferricyanide-Induced 
H* Extrusion—Verena Trockner and Erasmo 
Marré* 

36 Nucleoside Diphosphatase and 5’-Nucleotidase Activi- 
ties of Soybean Root Nodules and Other Tissues— 
Holly D. Doremus and Dale G. Blevins* 

41 Purification and Characterization of a Specific Nucleo- 
side Diphosphatase from Soybean Root Nodules— 
Holly D. Doremus and Dale G. Blevins* 

46 Regulation of Photosynthesis in Nitrogen Deficient 
Wheat Seedlings—Felix Machler*, Astrid Oberson, 
Anton Grub, and Josef Nésberger 

64 Transport of Phosphoenolpyruvate by Chloroplasts from 
Mesembryanthemum crystallinum L. Exhibiting 
Crassulacean Acid Metabolism—H. Ekkehard Neu- 
haus, Joseph A. M. Holtum, and Erwin Latzko* 

69 Modifications of Extracellular Electric and Ionic Gra- 
dients Preceding the Transition from Tip Growth to 
Isodiametric Expansion in the Apical Cell of the 
Fern Gametophyte—Richard H. Racusen*, Karen 
A. Ketchum, and Todd J. Cooke 

78 Two Class I Aldolases in the Green Alga Chara foetida 
(Charophyceae)—Sigrid Jacobshagen and Claus 
Schnarrenberger* 

89 Chloroplast Biogenesis 60. Conversion of Diviny! Proto- 
chlorophyllide to Monovinyl Protochlorophyllide in 
Green(ing) Barley, a Dark Monovinyl/Light Diviny] 
Plant Species—Baishnab C. Tripathy and Constan- 
tin A. Rebeiz* 

134 A Preliminary Analysis of Fatty Acid Synthesis in Pea 
Roots—Salvatore A. Sparace*, Rima Menassa, and 
Kathryn F. Kleppinger-Sparace 

148 Ammonia Production and Assimilation in Glutamate 
Synthase Mutants of Arabidopsis thaliana—Paul F. 
Morris, David B. Layzell, and David T. Canvin* 

155 Dark Respiration during Photosynthesis in Wheat Leaf 
Slices—Barry G. McCashin*, Edwin A. Cossins, 
and David T. Canvin 

162 Development of Accelerated Net Nitrate Uptake. Effects 
of Nitrate Concentration and Exposure Time— 
Charles T. MacKown* and Peter R. McClure 

211 Effect of Indoleacetic Acid- and Fusicoccin-Stimulated 
Proton Extrusion on Internal pH of Pea Internode 
Cells—Lawrence D. Talbott, Peter M. Ray*, and 
Justin K. M. Roberts 

217 Inositol-Containing Lipids in Sus Plant 
Cells. An Isotopic Study—Bjgrn K. Drgbak*, Ian 
B. Ferguson, Alan P. Dawson, and Robin F. Irvine 

232 Purification and Properties of 5-Enolpyruvylshikimate- 
3-Phosphate Synthase from Dark-Grown Seedlings 
of Sorghum bicolor—Joel E. Ream*, Hans C. Stein- 
riicken, Clark A. Porter, and James A. Sikorski 

244 Protein-Bound Ribulose Bisphosphate Correlates with 
Deactivation of Ribulose Bisphosphate Carboxylase 
in Leaves—Anna Brooks and Archie R. Portis, Jr.* 

255 Immunocytolocalization of Ferredoxin-GOGAT in the 
Cells of Green Leaves and Cotyledons of Lycoper- 
sicon esculentum—Jose R. Botella, Jean P. Verbe- 
len, and Victoriano Valpuesta* 

269 Interrelationships between trans-Plasma Membrane 
Eleciron/Proton Transfer Stoichiometry, Organic 
Acid Metabolism, and Nitrate Reduction in Dwarf 


* Author to whom correspondence should be addressed. 


xii 


291 
311 


320 


334 


379 


395 


420 


447 


558 


571 


655 


Bean (Phaseolus vulgaris)—Marinus L. Van Beusi- 
chem*, Jacob A. Nelemans, and H. Frits Bienfait 

Glycoprotein Processing and Glycoprotein Processing 
Inhibitors—Alan D. Elbein 

Starch Biosynthesis in Developing Wheat Grain. Evi- 
dence against the Direct Involvement of Triose Phos- 
phates in the Metabolic Pathway—Peter L. Keel- 
ing*, John R. Wood, R. Huw Tyson, and Ian G. 
Bridges 

3'P and *°C-NMR Studies of the Phosphorus and Carbon 
Metabolites in the Halotolerant Alga, Dunaliella 
salina—Michal Bental, Michal Oren-Shamir, Mor- 
dhay Avron*, and Hadassa Degani 

Haloxyfop Inhibition of the Pyruvate and the a-Ketoglu- 
tarate Dehydrogenase Complexes of Corn (Zea mays 
L.) and Soybean (Glycine max [L.] Merr.)—Hyung- 
Yul Cho, Jack M. Widholm*, and Fred W. Slife 

Differential Inhibition and Activation of Two Leaf Di- 
hydroxyacetone Phosphate Reductases. Role of 
Fructose 2,6-Bisphosphate—Robert W. Gee, Rich- 
ard U. Byerrum*, Dennis W. Gerber, and N. E. 
Tolbert 

RuBP Limitation of Photosynthetic Carbon Fixation dur- 
ing NH; Assimilation. Interactions between Photo- 
synthesis, Respiration, and Ammonium Assimilation 
in N-Limited Green Algae—lIvor R. Elrifi, Jody J. 
Holmes, Harold G. Weger, William P. Mayo, and 
David H. Turpin* 

Glycoprotein Synthesis in Maize Endosperm Cells. The 
Nucleoside Diphosphate-Sugar: Dolichol-Phos- 
phate Glycosyltransferases—Walter E. Riedell and 
Jan A. Miernyk* 

Nonaqueous Purification of Maize Mesophyll Chloro- 
plasts—Hideaki Usuda 

Induction of Inorganic Carbon Accumulation in the Uni- 
cellular Green Algae Scenedesmus obliquus and 
Chlamydomonas reinhardtii—Kristin Palmqvist*, 
Staffan Sjdberg, and Goran Samuelsson 

Role of Magnesium in the Binding of Substrate and 
Effectors to Phosphoenolpyruvate Carboxylase from 
a CAM Plant—Randolph T. Wedding* and M. Kay 
Black 

Amino Acid Metabolism of Lemna minor L. III. Re- 
sponses to Aminooxyacetate—Dennis G. Brunk and 
David Rhodes* 

Enzymic and Photosynthetic Characteristics of Recipro- 
cal F, Hybrids of Flaveria pringlei (C;) and Flaveria 
brownii (C.-Like Species)—A. Scott Holaday*, R. 
Harold Brown, J. Michael Bartlett, Elizabeth A. 
Sandlin, and Raymond C. Jackson 

Regulation of Ribulose-1,5-Bisphosphate Carboxylase 
Activity by the Activase System in Lysed Spinach 
Chloroplasts—Martin A. J. Parry*, Alfred J. Keys, 
Christine H. Foyer, Robert T. Furbank, and David 
A. Walker 

Respiration and Protein Synthesis in Nongrowing Cul- 
tured Pear Fruit Cells in Response to Ethylene and 
Modified Atmospheres. A Model System for Fruits 
Postharvest—Colin J. Brady and Roger J. Romani* 

Stachyose Synthesis in Source Leaf Tissues of the CAM 
Plant Xerosicyos danguyi H. Humb.—Monica A. 
Madore*, Donald E. Mitchell, and Carol M. Boyd 

Uronic Acid Products Release from Enzymically Active 
Cell Wall from Tomato Fruit and Its Dependency 
on Enzyme Quantity and Distribution—Donald J. 
Huber* and James H. Lee 

Cyanide-Resistant Respiration in Light- and Dark- 


= 
| 427 
437 
484 
= 
588 
592 
4 


VOLUME CONTENTS xiii 


Grown Soybean Cotyledons—Abu Sesay, Cecil R. 
Stewart*, and Richard Shibles 

660 Abscisic Acid Is an Endogeneous Inhibitor in the Regu- 
lation of Mannanase Production by Isolated Lettuce 
(Lactuca sativa cv Grand Rapids) Endosperms— 
Jacqueline Dulson, J. Derek Bewley*, and R. N. 
Johnston 

675 Activities of Ribulose Bisphosphate Carboxylase and 
Phosphoenolpyruvate Carboxylase and ‘‘C-Bicar- 
bonate Fixation during in Vitro Culture of Pinus 
radiata Cotyledons—Prakash P. Kumar, Ludwig 
Bender, and Trevor A. Thorpe* 

686 Alternative Methods of Photosynthetic Carbon Assimi- 
lation in Marine Macroalgae—Julia B. Reiskind, 
Paula T. Seamon, and George Bowes* 

693 Alcohol Dehydrogenase and Ethanol in the Stems of 
Trees. Evidence for Anaerobic Metabolism in the 
Vascular Cambium—Thomas W. Kimmerer* and 
Mary A. Stringer 

705 Respiration of Mitochondria Isolated from Leaves and 
Protoplasts of Avena sativa—Barbara M. Kelly* and 
Joseph T. Wiskich 

727 Sink Metabolism in Tomato Fruit. I. Developmental 
Changes in Carbohydrate Metabolizing Enzymes— 
Nina L. Robinson, John D. Hewitt, and Alan B. 
Bennett* 

731 Sink Metabolism in Tomato Fruit. II. Phloem Unloading 
and Sugar Uptake—Sue Damon, John Hewitt, Matt 
Nieder, and Alan B. Bennett* 

737 Sink Metabolism in Tomato Fruit. III. Analysis of Car- 
bohydrate Assimilation in a Wild Species—Serge 
Yelle, John D. Hewitt, Nina L. Robinson, Susan 
Damon, and Alan B. Bennett* 

741 Partial Purification and Characterization of NADP*- 
Isocitrate Dehydrogenase from Immature Pod Walls 
of Chickpea (Cicer arietinum L.)—Vijay K. Gupta 
and Randhir Singh* 

757 First Evidence for Polyamine Conjugation Mediated by 
an Enzymic Activity in Plants—Donatella Serafini- 
Fracassini*, Stefano Del Duca, and Dario D’Orazi 

776 A Method for Calculating Sucrose Synthesis Rates 
throughout a Light Period in Sugar Beet Leaves— 
Donald R. Geiger*, Bernadette R. Fondy, and 
Michelle A. Tucci 

785 Boron Protection for O. Diffusion in Heterocysts of 
Anabaena sp. PCC 7119—Mercedes Garcia-Gon- 
zalez, Pilar Mateo, ard Ildefonso Bonilla* 

799 Localization of a-Amylase in the Apoplast of Pea (Pisum 
sativum L.) Stems—Eric P. Beers and Stanley H. 
Duke* 

806 A Mutant of Nicotiana sylvestris Lacking Serine:Gly- 
oxylate Aminotransferase. Substrate Specificity of 
the Enzyme and Fate of [2-'*C]Glycolate in Plants 
with Genetically Altered Enzyme Levels—Evelyn 
A. Havir* and Neil A. McHale 

867 Photosynthesis in Flaveria brownii, a C.-Like Species. 
Leaf Anatomy, Characteristics of CO, Exchange, 
Compartmentation of Photosynthetic Enzymes, and 
Metabolism of '*CO,—Shu-Hua Cheng*, Brandon 
D. Moore, Gerald E. Edwards, and Maurice S. B. 
Ku 

894 Characterization and Subcellular Localization of Ami- 
nopeptidases in Senescing Barley Leaves—S. S. 
Thayer, H. T. Choe, S. Rausser, and R. C. Huffaker* 

917 Catalysis of Ribulosebisphosphate Carboxylase/Oxygen- 
ase Activation by the Product of a Rubisco Activase 
cDNA Clone Expressed in Escherichia coli—Jeffrey 
M. Werneke, J. Mark Chatfield, and William L. 
Ogren* 


MOLECULAR BIOLOGY AND GENE REGULA- 
TION 

95 Purification and Characterization of Gibberellic Acid- 

Induced Cysteine Endoproteases in Barley Aleurone 

Layers—Susan Koehler and Tuan-Hua David Ho* 

206 Glutathione Causes a Massive and Selective Induction of 
Plant Defense Genes— Vincent P. M. Wingate, Mi- 
chael A. Lawton, and Christopher J. Lamb* 

250 Soybean Vegetative Storage Protein Structure and Gene 
Expression—Paul E. Staswick 

286 Isolation of Amatoxin-Resistant Lines of Chlamydo- 
monas reinhardtii. Evidence for RNA Polymerase 
Mutants—David M. Dusek and James F. Preston 

296 Regulation of O, Concentration in Soybean Nodules Ob- 
served by in Situ Spectroscopic Measurement of 
Leghemoglobin Oxygenation—Bryan J. King*, Ste- 
phen Hunt, Glenn E. Weagle, Kerry B. Walsh, Roy 
H. Pottier, David T. Canvin, and David B. Layzell 

300 Chromosomal Location of Genes Encoding Barley (1— 
3, 1—>4)-8-Glucan 4-Glucanohydrolases—Lin Loi, 
Bhavna Ahluwalia, and Geoffrey B. Fincher* 

431 Analysis of mRNAs that Accumulate in Response to Low 
Temperature Identifies a Thiol Protease Gene in 
Tomato—Mark A. Schaffer and Robert L. Fischer* 

468 Abscisic Acid-Regulated Gene Expression in Relation to 
Freezing Tolerance in Alfalfa—Shyam S. Mohapa- 
tra, Ronald J. Poole, and Rajinder S. Dhindsa* 

498 Ethylene-Induced Gene Expression in Carnation Petals. 
Relationship to Autocatalytic Ethylene Production 
and Senescence—William R. Woodson* and Kay 
A. Lawton 

542 Anaerobiosis Induces Transcription but Not Translation 
of Sucrose Synthase in Maize—Kevin C. McElfresh 
and Prem S. Chourey* 

566 Carbohydrate Responsive Proteins in the Roots of 
Pennisetum americanum—Chris Baysdorfer* and 
William J. VanDerWoude 

609 Induction of 33-kD and 60-kD Peroxidases during Ethy!- 
ene-Induced Senescence of Cucumber Cotyledons— 
Fred B. Abeles*, Linda J. Dunn, Peter Morgens, 
Ann Callahan, Richard E. Dinterman, and Jim 
Schmidt 

671 Stable Transformation of Soybean Callus by DNA- 
Coated Gold Particles—Pau! Christou*, Dennis E. 
McCabe, and William F. Swain 

698 Molecular Characterization of Oat Seed Globulins— 
Mark A. Shotwell, Claudio Afonso, Eric Davies, 
Ruth S. Chestnut, and Brian A. Larkins* 

833, Effect of CO, Concentration on Protein Biosynthesis and 
Carbonic Anhydrase Expression in Chlamydomonas 
reinhardtii—Jane Bailly and John R. Coleman* 

859 Determination of the Processing Sites of an Arabidopsis 
2S Albumin and Characterization of the Complete 
Gene Family—Enno Krebbers*, Lydia Herdies, Ann 
De Clercq, Jef Seurinck, Jan Leemans, Jozef Van 
Damme, Magdalena Segura, Godelieve Gheysen, 
Marc Van Montagu, and Joel Vandekerckhove 

891 Glyphosate Induces 3-Deoxy-D-arabino-Heptulosonate 
7-Phosphate Synthase in Potato (Solanum tubero- 
sum L.) Cells Grown in Suspension Culture—Jose 
E. B. P. Pinto, William E. Dyer, Stephen C. Weller, 
and Klaus M. Herrmann* 


ENVIRONMENTAL AND STRESS PHYSIOLOGY 

5 Three Phases of Plant Response to Atmospheric CO, 
Enrichment—Sherwood B. Idso 

17 Zeaxanthin and the Heat Dissipation of Excess Light 

Energy in Nerium oleander Exposed to a Combina- 

tion of High Light and Water Stress—Barbara 


=: 
a 
| 
= 
| 
| 


Demmig*, Klaus Winter, Almuth Kriger, and 
Franz-Christian Czygan 

50 Growth of the Maize Primary Root at Low Water Poten- 
tials. I. Spatial Distribution of Expansive Growth— 
Robert E. Sharp*, Wendy Kuhn Silk, and Theodore 
C. Hsiao 

83 A Mutant of Arabidopsis thaliana that Exhibits Chlo- 
rosis in Air but Not in Atmospheres Enriched in 
CO,—Nancy N. Artus* and Chris Somerville 

167 Characterization of Phloem Iron and Its Possible Role in 
the Regulation of Fe-Efficiency Reactions—Frank 
M. Maas, Dirk A. M. Van de Wetering, Marinus L. 
Van Beusichem, and H. Frits Bienfait* 

183 Comparison of Triazine-Resistant and -Susceptible Bio- 
types of Senecio vulgaris and Their F, Hybrids— 
Amy Elizabeth Stowe and Jodie Sims Holt* 

195 Modifications of Sulfhydryl Groups on Phytochrome and 
Their Influence on Physicochemical Differences be- 
tween the Red- and Far-Red-Absorbing Forms— 
William O. Smith, Jr.* and Karen L. Cyr 

201 Freezing of Water in Dormant Vegetative Apple Buds in 
Relation to Cryopreservation—Nancy Tyler, Cecil 
Stushnoff*, and Larry V. Gusta 

223 Sodium-Stimulated NO;~ Uptake in Amaranthus tricolor 
L. Plants—Daisaku Ohta, Téru Matoh*, and Eiichi 
Takahashi 

226 Enhancement of the Stomatal Response to Blue Light by 
Red Light, Reduced Intercellular Concentrations of 
CO., and Low Vapor Pressure Differences—Sarah 
M. Assmann 

274 Response of Leaf Ontogeny and Photosynthetic Activity 
to Reproductive Growth in Cotton—Randy Wells 

280 Cotton Fleahopper and Associated Microorganisms as 
Components in the Production of Stress Ethylene by 
Cotton—William R. Martin, Jr., Page W. Morgan’, 
Winfield L. Sterling, and Charles M. Kenerley 

346 Response of Two Wheat Cultivars to CO, Enrichment 
under Subambient Oxygen Conditions—Mary E. 
Musgrave* and Boyd R. Strain 

351 Salinity Affects Intracellular Calcium in Corn Root Pro- 
toplasts—Jonathan Lynch and André Lauchli* 

409 Effect of Restricted Root Growth on Carbohydrate Me- 
tabolism and Whole Plant Growth of Cucumis sa- 
tivus L.—N. Suzanne Robbins and David M. Pharr* 

454 Stimulation of CAM Photosynthesis in Kalanchoé bloss- 
feldiana by Transferring to Nitrogen-Deficient Con- 
ditions—Koichi Ota 

527 Effect of Temperature on Spatial and Temporal Aspects 
of Growth in the Primary Maize Root—Ali M. 
Pahlavanian and Wendy Kuhn Silk* 

533 Stress and Activity of Molybdenum-Containing Complex 
(Molybdenum Cofactor) in Winter Wheat Seeds— 
Reneta Vunkova-Radeva*, Johan Schiemann, Ralf- 
Reiner Mendel, Galitona Salcheva, and Damyana 
Georgieva 

547 Mechanisms of Salinity Tolerance in Plants—John M. 
Cheeseman 

562 Adaptive Potential of Wheat Ribosomes toward Heat 
Depends on the Large Ribosomal Subunit and Ri- 
bosomal Protein Phosphorylation—Eberhard Fehl- 
ing and Manfred Weidner* 

577 A Test of the Air-Seeding Hypothesis Using Sphagnum 
Hyalocysts—Ann M. Lewis 

583 Calcium Effects on Stomatal Movement in Commelina 
communis L. Use of EGTA to Modulate Stomatal 
Response to Light, KCl and CO,—Amnon 
Schwartz*, Nitza Ilan, and David A. Grantz 

622 In Vivo Perturbation of Membrane-Associated Calcium 


VOLUME CONTENTS 


638 


651 


711 


716 


818 


822 


828 


847 


853 


by Freeze-Thaw Stress in Onion Bulb Cells. Simu- 
lation of This Perturbation in Extracellular KCI and 
Alleviation by Calcium—Rajeev Arora and Jiwan P. 
Palta* 

Effects of Ozone and Peroxyacetyl Nitrate on Polar 
Lipids and Fatty Acids in Leaves of Morning Glory 
and Kidney Bean—Isamu Nouchi* and Susumu 
Toyama 

Biochemical Studies of Paraquat-Tolerant Mutants of 
the Fern Ceratopteris richardii—Elizabeth W. Car- 
roll, Otto J. Schwarz*, and Leslie G. Hickok 

Phosphate Starvation Inducible Metabolism in Lycoper- 
sicon esculentum. I. Excretion of Acid Phosphatase 
by Tomato Plants and Suspension-Cultured Cells— 
Alan H. Goldstein*, Dawn A. Baertlein, and Robert 
G. McDaniel 

Phosphate Starvation Inducible Metabolism in Lycoper- 
sicon esculentum. Il. Characterization of the Phos- 
phate Starvation Inducible -Excreted Acid Phospha- 
tase—Alan H. Goldstein*, Avihai Danon, Dawn A. 
Baertlein, and Robert G. McDaniel 

Overwintering Periwinkle (Vinca minor L.) Exhibits In- 
creased Photosystem I Activity—N. P. A. Hunter*, 
M. Krol, J. P. Williams, and E. Maissan 

Cold Acclimation in Arabidopsis thaliana—Sarah J. Gil- 
mour, Ravindra K. Hajela, and Michael F. Tho- 
mashow* 

Root Excision Decreases Nutrient Absorption and Gas 
Fluxes—Arnold J. Bloom* and Richard M. Cald- 
well 

Frequency Distribution Histograms for the Rapid Analy- 
sis of Data—Patricia V. Burke, Bertha L. Bullen, 
and Kenneth L. Poff* 

23Na-NMR Studies of the Intracellular Sodium Ion Con- 
centration in the Halotolerant Alga Dunaliella sal- 
ina—Michal Bental, Hadassa Degani, and Mordhay 
Avron* 

Gas Exchange Analysis of the Fast Phase of Photosyn- 
thetic Induction in Alocasia macrorrhiza—Miko U. 
F. Kirschbaum and Robert W. Pearcy* 

Ion Homeostasis in Chloroplasts under Salinity and Min- 
eral Deficiency. I. Solute Concentrations in Leaves 
and Chloroplasts from Spinach Plants under NaCl~ 
or NaNO; Salinity—Gabriele Schréppel-Meier and 
Werner M. Kaiser* 

Ion Homeostasis in Chloroplasts under Salinity and Min- 
eral Deficiency. II. Solute Distribution between 
Chloroplasts and Extrachloroplastic Space under 
Excess or Deficiency of Sulfate, Phosphate, or Mag- 
nesium—Gabriele Schroppel-Meier and Werner M. 
Kaiser* 

Synergistic Enhancement of Ethylene Production and 
Germination with Kinetin and 1-Aminocyclopro- 
pane-1-Carboxylic Acid in Lettuce Seeds Exposed 
to Salinity Stress—Anwar A. Khan* and X.-L. 
Huang 

The Relation of Anatomy to Water Movement and Cel- 
lular Response in Young Barley Leaves—Ahmed 
Rayan and Kaoru Matsuda* 

Characteristics of Injury and Recovery of Net NO,” 
Transport of Barley Seedlings from Treatments of 
NaCl—Grazyna Klobus, Michael R. Ward, and Ray 
C. Huffaker* 

The Effect of Temperature on the Level and Biosynthesis 

of Unsaturated Fatty Acids in Diacylglycerols of 

Brassica napus Leaves—John P. Williams*, 

Mobashsher U. Khan, Kirk Mitchell, and Geoff 

Johnson 


xiv 

| = 
= 
= 
721 | 
745 
794 | 
797 
813 

878 ; 


VOLUME CONTENTS XV 


911 Isoosmotic Regulation of Cotton and Peanut at Saline 
Concentrations of K and Na—David J. Lauter*, 
Avraham Meiri, and Margot Shuali 


DEVELOPMENT AND GROWTH REGULATION 


8 Inhibition of Phytochrome Synthesis by the Transami- 
nase Inhibitor, 4-Amino-5-Fluoropentanoic Acid— 
Gary Gardner*, Holly L. Gorton, and Sally A. 
Brown 
11 Pressure Probe Technique to Study Transpiration in 
Phycomyces Sporangiophores—Joseph K. E. Or- 
tega*, Russell G. Keanini, and Keith J. Manica 

130 Altered Growth Response to Exogenous Auxin and Gib- 
berellic Acid by Gravistimulation in Pulvini of Avena 
sativa—Thomas G. Brock* and Peter B. Kaufman 

172 Chlorophyll Expression Varies with Development State 
in the Temperature-Sensitive ch4 Mutation of Mel- 
ilotus alba—John: P. Markwell* and Tamera S. 
Chelgren 

190 Phenotypic Expression of Wild-Type Tomato and Three 
Wilty Mutants in Relation to Abscisic Acid Accu- 
mulation in Roots and Leaflets of Reciprocal 
Grafts—Katrina Cornish and Jan A. D. Zeevaart* 

239 Abundance of the Major Chloroplast Polypeptides during 
Development and Ripening of Tomato Fruits. An 
Immunological Study—Alexander Livne and Shi- 
mon Gepstein* 

258 Development of Nitrate Reductase Activity in Expanding 
Leaves of Nicotiana tabacum in Relation to the 
Concentration of Nitrate and Potassium—Jawahar 
L. Wakhloo* and Aloysius Staudt 

264 Photophysiology and Phytochrome Content of Long-Hy- 
pocotyl Mutant and Wild-Type Cucumber Seed- 
lings—Paulien Adamse*, Patricia A. P. M. Jaspers, 
Johan A. Bakker, Richard E. Kendrick, and Maar- 
ten Koornneef 

414 Experimental Studies on Lateral Root Formation in Rad- 
ish Seedling Roots. II. Analysis of the Dose-Re- 
sponse to Exogenous Auxin—Lawrence M. 
Blakely*, Ruth M. Blakely, Peter M. Colowit, and 
Diane S. Elliott 

458 Characteristics of Photosynthate Partitioning during 
Chloroplast Development in Avena Leaves—Yasu- 
nori Nakamura* and Haruki Hashimoto 

463 Interrelationship of Polyamine and Ethylene Biosyn- 
thesis during Avocado Fruit Development and Rip- 
ening—Mosbah M. Kushad*, George Yelenosky, 
and Robert Knight 

474 Protein Synthesis during Natural and Precocious Soy- 
bean Seed (Glycine max [L.] Merr.) Maturation— 
Laurie A. Rosenberg and Robert W. Rinne* 

479 Morphogenesis and Auxin Sensitivity of Transgenic To- 
bacco with Different Complements of Ri T-DNA— 
Laura Spano, Domenico Mariotti, Maura Carda- 
relli, Camillo Branca, and Paolo Costantino* 

504 Carbon Dioxide Fixation by Detached Cereal Car- 
yopses—Patricia A. Watson and Carol M. Duffus* 

510 Ethylene Production by Sunflower Cell Suspensions. Ef- 
fects of Plant Growth Retardants—Elke Sauerbrey*, 
Klaus Grossmann, and Johannes Jung 

514 Transport and Subcellular Localization of Polyamines in 
Carrot Protoplasts and Vacuoles—Rossella Pistoc- 
chi, Felix Keller, Nello Bagni*, and Philipe Matile 

519 High Performance Liquid Chromatography of the Dansyl 
Derivatives of Putrescine, Spermidine, and Sperm- 
ine—M. Isabel Escribano and M. Estrella Legaz* 

523 Effect of Nitrogen Nutrition on Endosperm Protein Syn- 


thesis in Wild and Cultivated Barley Grown in Spike 
Culture—Harold Corke* and Dan Atsmon 

536 Subcellular Localization of Proteases in Developing 
Leaves of Oats (Avena sativa L.)—Henry C. P. M. 
van der Valk and Leendert C. van Loon* 

555 Growth Responses of Plantago major L. ssp. pleiosperma 
(Pilger) to Changes in Mineral Supply. Evidence for 
Regulation by Cytokinins—Daan Kuiper 

629 Changes in Abscisic Acid and Indoleacetic Acid before 
and after Anthesis Relative to Changes in Abscission 
Rates of Cotton Fruiting Forms—Gene Guinn* and 
Donald L. Brummett 

666 Photosynthetic Activities in the Petunia Corolla—David 
Weiss, Mordechay Schénfeld*, and Abraham H. 
Halevy 

751 Asymmetric Distribution of Glucose and Indol-3-Acety!- 
myo-Inositol in Geostimulated Zea mays Seed- 
lings— Y oshie S. Momonoki 

781 Endogenous Gibberellins in Elongating Shoots of Clones 
of Salix dasyclados and Salix viminalis—Olavi 
Junttila, Hiroshi Abe, and Richard P. Pharis* 

803 Diagravitropism in Corn Roots—A. Carl Leopold* and 
Scott H. Wettlaufer 

809 Habituation in in Vitro Soybean Cultures—Paul 
Christou 

841 Influence of Manganese Deficiency and Toxicity on Iso- 
prenoid Syntheses—Robert E. Wilkinson* and 
Kenneth Ohki 

874 Effect of a Longitudinally Applied Voltage Upon the 
Growth of Zea mays Seedlings—Mark F. Desro- 
siers* and Robert S. Bandurski 


CELLULAR AND STRUCTURAL BIOLOGY 


1 Superoxide Free Radicals Are Produced in Glyoxy- 
somes—Luisa M. Sandalio, Victor M. Fernandez, 
Francisco, L. Rupérez, and Luis A. Del Rio* 

138 A Developmentally Regulated Hydroxyproline-Rich Gly- 
coprotein in Maize Pericarp Cell Walls—Elizabeth 
E. Hood*, Qing Xi Shen, and Joseph E. Varner 

307 DNA and RNA Levels in Bundle Sheath and Mesophy!! 
Cells of Pearl Millett (Pennisetum americanum)— 
Carole L. Bassett*, James R. Y. Rawson, and Judith 
A. Jernstedt 

341 Formation of UDP-Xylose and Xyloglucan in Soybean 
Golgi Membranes—Takahisa Hayashi*, Toru Koy- 
ama, and Kazuo Matsuda 

371 Isolation and Characterization of the Amyloplast Enve- 
lope-Membrane from Cultured White-Wild Cells of 
Sycamore (Acer pseudoplatanus \.)—Jarunya 
Ngernprasirtsiri, Poontariga WHarinasut, David 
Macherel, Kazimierz Strzalka, Tetsuko Takabe, 
Takashi Akazawa*, and Kiyohide Kojima 

616 Enzymic Cross-Linkage of Monomeric Extensin Precur- 
sors in Vitro—Daniel S. Everdeen, Stefanie Kiefer, 
James J. Willard, E. Patrick Muldoon, Prakash M. 
Dey, Xiong-biao Li, and Derek T. A. Lamport* 

647 Isolation of Sperms from the Pollen Tubes of Flowering 
Plants during Fertilization—K. R. Shivanna, H. Xu, 
P. Taylor, and R. B. Knox* 

791 Intercellular Communication—Filling in the Gaps— 
Sally Meiners, Orna Baron-Epel, and Melvin Schin- 
dler* 

883 Enzymic Analysis of Feruloylated Arabinoxylans (Fer- 
axan) Derived from Zea mays Cell Walls. I. Purifi- 
cation of Novel Enzymes Capable of Dissociating 
Feraxan Fragments from Zea mays Coleoptile Cell 
Wall—Kazuhiko Nishitani and Donald J. Nevins* 


VOLUME CONTENTS 


MICROBE-PLANT INTERACTIONS 


Cytokinin Secretion by Frankia sp. HFPArI3 in Defined 
Medium—Gordon A. Stevens, Jr. and Alison M. 


Berry* 

Pathogenesis-Related Proteins of Tomato. P-69 as an 
Alkaline Endoproteinase—Pablo Vera and Vicente 
Conejero* 

Antifungal Hydrolases in Pea Tissue. I. Purification and 
Characterization of Two Chitinases and Two §-1,3- 
Glucanases Differentially Regulated during Devel- 
opment and in Response to Fungal Infection—Felix 
Mauch*, Lee A. Hadwiger, and Thomas Boller 

Utilization of Microbial Siderophores in Iron Acquisition 
by Oat—David E. Crowley*, C. P. Patrick Reid, 
and Paul J. Szaniszlo 


MEMBRANES AND BIOENERGETICS 


Plasmalemma Redox Activity and H* Extrusion. I. Ac- 
tivation of the H*-Pump by Ferricyanide-induced 
Potential Depolarization and Cytoplasm Acidifica- 
tion—Maria Teresa Marré, Anna Moroni, Fran- 
cesco G. Albergoni, and Erasmo Marré* 

Evidence for a Na*/H* Antiporter in Membrane Vesicles 
Isolated from Roots of the Halophyte Atriplex num- 
mularia—yY ael Braun, Miriam Hassidim, Henri R. 
Lerner, and Leonora Reinhold* 

Oxaloacetate and Malate Transport by Plant Mitochon- 
dria—Cornelia Zoglowek, Silke Kromer, and Hans 
W. Heldt* 

Toxic Effects of Copper on Photosystem II of Spinach 
Chloroplasts—Ban-Dar Hsu* and Jee-Yau Lee 
Correlated Induction of Nitrate Uptake and Membrane 
Polypeptides in Corn Roots—Kanwarpal S. Dhugga, 

J. Giles Waines, and Robert T. Leonard* 

Essential Arginyl Residues in the Plasma Membrane 
H*-ATPase from Vigna radiata L. (Mung Bean) 
Roots—Kunihiro Kasamo 

Plasmalemma Redox Activity in the Diatom Thalassio- 
sira. A Possible Role for Nitrate Reductase—Gary 
J. Jones* and Francois M. M. Morel 

Effect of Exogenous Putrescine, Spermidine, and Sperm- 
ine on K* Uptake and H* Extrusion through Plas- 
mamembrane in Maize Root Segments— Marina De 
Agazio*, Maria Carmela Giardina, and Stefano 
Grego 

Different Patterns of Vein Loading of Exogenous ['‘C]- 
Sucrose in Leaves of Pisum sativum and Coleus 
blumei—Robert Turgeon* and Larry E. Wimmers 

Spectral, Photophysical, and Stability Properties of Iso- 
lated Photosystem II Reaction Center— Michael Sei- 
bert*, Rafael Picorel, Andrew B. Rubin, and John 
S. Connolly 


357 


Hierarchical Response of Light Harvesting Chlorophyll- 
Proteins in a Light-Sensitive Chlorophyll 5-Defi- 
cient Mutant of Maize—Ben A. Greene*, D. R. 
Allred, D. T. Morishige, and L. A. Staehelin 

Compensatory Alterations in the Photochemical Appa- 
ratus of a Photoregulatory, Chlorophyll 5-Deficient 
Mutant of Maize—Ben A. Greene*, L. Andrew 
Staehelin, and Anastasios Melis 

Effect of the Electrochemical Proton Gradient and An- 
ions on the ATPase Activity of Soybean Submito- 
chondrial Particles—Ione S. Martins, Orlando B. 
Martins, Marietta Tuena de Gomez-Puyou, and Ar- 
mando Gomez-Puyou* 

Effects of La** on Surface Charges, Dielectrophoresis, 
and Electrofusion of Barley Protoplasts—Shunno- 
suke Abe* and Junko Takeda 

Preparation of Corn Root Plasmalemma with Low Mg- 
ATPase Latency and High Electrogenic H* Pump- 
ing Activity after Phase Partitioning— Nathalie Gal- 
tier, Andres Belver, Rémy Gibrat, Jean-Pierre 
Grouzis, Jacqueline Rigaud, and Claude Grignon* 

Simultaneous Transport of CO, and HCO;~ by the Cy- 
anobacterium Synechococcus UTEX 625—George 
S. Espie*, Anthony G. Miller, Douglas G. Birch, 
and David T. Canvin 

Factors Associated with the Instability of Nitrate-Insen- 
sitive Proton Transport by Maize Root Micro- 
somes—David Brauer*, An-Fei Hsu, and Shu-I Tu 

Establishment of Control Parameters for in Situ, Auto- 
mated Screening of Sustained Hydrogen Photopro- 
duction by Individual Algal Colonies—D. A. Graves, 
M. E. Reeves, and E. Greenbaum* 

Accumulation of Photodynamic Tetrapyrroles Induced 
by Acifluorfen-Methyl—Debra A. Witkowski and 
Blaik P. Halling* 

Rearrangement of the Chloroplast Thylakoid at Chilling 
Temperature in the Light—Pirkko Maenpaa*, Eva- 
Mari Aro, Susanne Somersalo, and Esa Tyystjarvi 

Cytoplasmic Membrane Changes during Adaptation of 
the Fresh Water Cyanobacterium Synechococcus 
6311 to Salinity—Marcelle Lefort-Tran, Monique 
Pouphile, Susan Spath, and Lester Packer* 

Purification and Characterization of a Chloroplast Outer- 
Envelope-Bound, ATP-Dependent Protein Kinase— 
Jurgen Soll 


NATURAL PRODUCTS 


Characterization of Alkaloid Uptake by Catharanthus 
roseus (L.) G. Don Protoplasts—David G. Mc- 
Caskill*, DeAndra L. Martin, and A. Ian Scott 


58 365 

325 384 
491 

25 
551 

104 

598 
603 
116 
632 
126 762 
767 

176 
898 
179 

303 


